PROVISIONAL PATENT APPLICATION

Systems and Methods for Quantum Privacy-Enabled
Self-Funding Al Trust, Safety & Compliance

Provisional Filing Date: November 22, 2025
Inventors: Jonathan Paul Hare (CEO), Richard Arthur Muth (CTO)
Applicant/Assignee: WebShield, Inc. (Delaware)

Table of Contents

CROSS-REFERENCE TO RELATED APPLICATIONS

1.0 FIELD OF THE INVENTION

2.0 BACKGROUND OF INVENTION - HUMANITY’S MOST DANGEROUS BET

2.1 THE FOUR FUNDAMENTAL Al FAULT LINES: COST, DISRUPTION, COMPLIANCE & SAFETY..........ccceunn....

2.2 THE QUANTUM PRIVACY NETWORK: A UNIFYING FOUNDATION FOR Al
2.3 RESOLVING FAULT LINE #1 — THE COST AND BUSINESS VIABILITY CRISIS
2.4 RESOLVING FAULT LINE #2—MASS UNEMPLOYMENT & ECONOMIC DISRUPTION
2.5 RESOLVING FAULT LINE #3 — PRIVACY, COMPLIANCE, AND LEGAL BARRIERS
2.6 RESOLVING FAULT LINE #4 — ALIGNMENT & AI SAFETY

3.0 OVERVIEW OF THE INVENTION - QUANTUM PRIVACY EXCHANGE & Al NETWORK

3.1 QUANTUM PRIVACY™, PRIVACY PIPES, PRIVACY ALGORITHMS
3.2 PROOF-OF-TRUST (POT) AND THE UNIFIED TRUST MODEL (UTM)
3.3 EASYACCESS AUTHORIZATION, LINKS & MESSAGING
3.4 CRYPTOGRAPHIC BOUNDARIES VIA PRIVACY DOMAINS & QUANTUM PRIVACY CELLS
3.5 RESOURCE TOKENIZATION, TRUST CREDENTIALS & TRUST BLOCKS
3.6 RESOURCE POOLS AND QUANTUM PRIVACY CELL ANCHORING
3.7 RESOURCE POOL REGENERATION, CLONING, AND HYBRIDIZATION
3.8 PERSONAL AND ENTERPRISE PRIVACY NETWORKS
3.9 PRIVACY NETWORK EXCHANGE (PNX) & QUANTUM PRIVACY EXCHANGE (QPX)
3.10 QUANTUM PRIVACY Al NETWORK (QPAN)
3.11 QUANTUM PRIVACY Al SAFETY FOR HUMANS NETWORK (QPASH)

4.0 EMBODIED Al & ROBOTS

4.1 FORMS OF EMBODIED Al
4.2 EMBODIED Al & DEVICE QPCS QUANTUM PRIVACY NETWORK PARTICIPANTS
4.3 DEPENDENCE ON QPN RESOURCES & AUTOMATIC GOVERNANCE
4.4 DEVELOPMENT & LIFECYCLE GOVERNANCE OF EMBODIED INTELLIGENCE

5.0 HUMAN-MANAGED GLOBAL TRUST GOVERNANCE ARCHITECTURE

5.1 HUMAN-MANAGED TRUST AUTHORITY (HTA) GOVERNANCE PROCEDURES
5.2 GOLDEN RULE OF GOVERNANCE & RECIPROCAL FAIRNESS FRAMEWORK
5.3 FOUNDATIONAL METRICS & CONSTITUTIONAL GUARDRAILS OF THE UTM
5.4 SELF-CONFIGURING Al ECOSYSTEM
5.5 PERSON-CENTERED NETWORKS & COLLECTIVE NEGOTIATION POWER
5.6 EXTERNALITY-CORRECTED RESOURCE PRICING (“ALIGNMENT LUXURY BONUS”)
5.7 PUBLIC-BENEFIT DERIVATIVE RIGHTS (PBDRS)
5.8 HUMAN, NATURE, AND ENTERPRISE SPONSORSHIP AS THE Al DEMAND ENGINE

Page 1 of 162



5.9 CRYPTOGRAPHIC CONTAINMENT AND DISTRIBUTED VERIFICATION .....cuvviiiiiiiuieeieeieeineeeeeeeeinneeeeessensneeeessssnnnnes 59

5.5 ETHICAL OPTIMIZATION & PROOF-OF-TRUST FEEDBACK LOOP........ccoiiieiiiittiteeeeeeeeeeeeeeee e eeeeee e asaavavananeeeees 61
5.6 POLICY-LEARNING AND ADAPTIVE SIMULATION ...uuvuvivieiiiiiiieeeeeeeeeeeeeeeeseeesssssasseeereeeessseseeeseeeessesessesesssssssssssesesssneens 62
5.7 UNIFIED TRUST MODEL Al RED-TEAM & PEER-REVIEW ASSESSMENT SERVICE ....vvvvviiiiiiieieeeeeeeeeeeeeeeeeeeenssssssveneeeeeeees 64
6.0 RESOURCE-GATED Al & ROBOT POPULATION CONTROL 69
6.1 MOTIVATION AND ETHICAL IMPERATIVE ....uuuvtettittiieieeeieieeeeeeeeeeeeeeeeeeseeesssssssassssesseeseeeeseseseseseeesssssessssssssssssssssssnneeneees 69
6.2 STRUCTURAL INTEGRATION AND CONTROL MECHANISMS......ccoiiiiiiiiieieiiiitiietiieeeeeteeeeeeeeeeeeeeeeeeseesssssssnssssssssnneeeeeees 70
6.3 HUMAN AND ECOLOGICAL SPONSORSHIP.....uuututiiiiiiiiiieieeeeeeeeeeeeeeeeeeeessssissasarseaertetetetetetesssssssssessssssssssssssssssseseeens 70
6.4 DISTRIBUTED REVOCATION AND FAIL-SAFE CONTROL ....eeeeieiuvvieeeeeeittreeeeeeeeitreeeeeeeeareeeseeeisseseeeseeissseseseesinsseesesssnsnes 71
6.5 ADAPTIVE GOVERNANCE & FEEDBACK TO ADAPTIVE GLOBAL POLICY WEIGHTING ....ccvvvviiiiiieiieeeeeeeeeecceeeeieieveaeveeeees 71
6.6 SYSTEMIC OUTCOME AND DESIGN LEGACY ....uvvviiiieiiiieieeeeeiieeeeeeeeetaeee e eeeetaeeeeeeeetaeeeeeeeesaseeeseeesstsseeeesensssseeeeennnees 71
7.0 QUANTUM PRIVACY Al ACCELERATOR OPERATION 72
7.1 STRUCTURE, CONTRACTS, AND INCENTIVES ....uvviiiiiiiireieeeeeitieeeeeeeestreeeeeeeetteeeeeeeentseeeeseeesssseeeseesnsssseeessesssseeseensnnes 73
7.2 GLOBAL SAFETY, ETHICS, AND COORDINATION .....cciiiurttieeieitrreeeeeeiiureeeseeeeseeeseeeesssreeseensssssesesesssssssessesissssesesnsssees 74
7.3 FEDERATED ACCELERATOR COORDINATION & CROSS-DOMAIN VALUE EXCHANGE ........cooiiiiiiiieeee et 74
7.4 OUTCOME-LINKED RESIDUAL SETTLEMENT AND PUBLIC-BENEFITROUTING .....ccuuuiiiieiiiiieeeiieeeeee ettt 75
7.5 SELF-FUNDING CONTINUITY AND ADAPTIVE GOVERNANGCE .......ccoetiiiiieieiiitittrerereereeeeeeeeeeeeeeeeeeeeeeeeesesesssssssraseseeneees 76
8.0 EMBODIMENTS OF MECHANISMS OF THE INVENTION 77
8.1 DETERMINISTIC REPLAY ENGINE (DRE) & CRYPTOGRAPHICALLY REPRODUCIBLE Al LINEAGE .....ccvvvvvieeeeinieeee e 77
8.2 ZERO-KNOWLEDGE MULTI-AGENT NEGOTIATION PROTOCOL (ZK-MANP)......ccoviiiiiiiieieeieeeeee e 79
8.3 TRUST-WEIGHT CALCULATION & CAPABILITY GOVERNANCE ENGINE (TWCE) ....cccooviiiiiiiiieiieee e, 81
8.4 FEDERATED CLEANROOM SYNCHRONIZATION META-PROTOCOL ......ovvviiiiieiieiieeieiireeeeeeeeireeeeeeeeiaeeeeeeenaveeeees 83
8.5 EMBODIED Al ARCHITECTURE & CRYPTOGRAPHICALLY GOVERNED ACTUATION......ccccovmiurrieeeierrereeeeeennreeenes 86
8.6 DISTRIBUTED ACTUATOR REVOCATION AND FAIL-SAFE SHUTDOWN ......ccootiuriieeeeiiirreeeeeeeireeeeeeeeninneeeeeesnneeeees 89
8.7 RESOURCE-GATED AI POPULATION CONTROL — RESOURCE-BOUND EXISTENCE..........ccccovviieeieiirreeeeeeennrennn.. 91

8.8 AUTONOMOUS REVOCATION LOGIC FOR AT AGENTS....ccccoutiiiiieeeiiieeeieeesciteeesiveeessseeesevteesssseessssseessseeesssessnsses
8.9 AUTONOMOUS REINTEGRATION, REACTIVATION & CAPABILITY RESTORATION

8.10 CROSS-DOMAIN STABILITY, GOVERNANCE CONTINUITY & GLOBAL CONSTRAINT ENFORCEMENT ............... 99

8.11 PURPOSE-CONSTRAINED AI FUTURES & GLOBAL AUTONOMY BOUNDARIES .......c.ocooeiiviiiiieeeeeinieeeeeeenveenne. 102
8.12 MULTI-AGENT COORDINATION, JOINT SAFETY GUARANTEES & HIERARCHICAL GOVERNANCE

ORCHESTRATION . ......uutiieiteieeeteeeeteeeeeteeeeeeeeeeteeeeteeeeeaeeeeeeaeeeeeteeeeeseseeeaseeeenseeeeesseeeensseeenseeeeeseeeeesseesensseeeesseeeaneeeaan 104

8.13 ETHICAL TRACEABILITY, OUTCOME MEASUREMENT & GLOBAL ACCOUNTABILITY METRICS...........cuv....... 107

8.14 GLOBAL FAIL-SAFE ARCHITECTURE, EMERGENCY OVERRIDE & HUMAN-IN-THE-LOOP ASSURANCE .......... 110

8.15 GLOBAL AUDIT, VERIFICATION & COMPLIANCE CERTIFICATION FRAMEWORK ........ccccceeiviieeiiieeiieeeeireeenns 113

8.16 META-GOVERNANCE, POLICY EVOLUTION & SELF-OPTIMIZING ALIGNMENT FRAMEWORKS ...........ccveene. 115

8.17 GLOBAL MEMORY INTEGRITY, KNOWLEDGE PROVENANCE & ANTI-CORRUPTION ARCHITECTURE............. 118

8.18 GLOBAL SIMULATION, FORECASTING & SCENARIO-ORIENTED POLICY EVALUATION ........ccoovvvuvieeeeennnnne... 121

8.19 UNIFIED CROSS-DOMAIN ORCHESTRATION OF SAFETY, RIGHTS, RESOURCES & GOVERNANCE................... 123

ILLUSTRATIVE CLAIMS 126

GROUP 1 — FOUNDATIONAL INFRASTRUCTURE (CLAIMS 1-45) 126

F1— QPCs, Privacy Domains & Cryptographically Bounded Computation (Claims 1-12) ................... 126

F2 — Trust Blocks, Trust Credentials & Proof-of-Trust Enforcement (Claims 13-22)...............ccccecuo...... 127

F3 — Unified Trust Model (UTM), Policy Bundles & Jurisdiction Graphs (Claims 23-32)...........c.c........... 128

F4 — Federated Cleanrooms, Digital-Twin QPCs & Deterministic Replay (Claims 33-38)..................... 129

F5 — Resource Tokens, Resource Pools & Zero-Marginal-Cost Reuse (Claims 39-45) ...........cccc..c....... 130

GROUP 2 — CORE Al GOVERNANCE & ACCOUNTABILITY (CLAIMS 46-95) 130

G1— Human-Governed Al Safety & Constitutional Enforcement (Claims 46-57)............cccceevvvueeeennenn. 130

G2 — Ethical Oversight, Governance Methods & PoT Validation (Claims 58—66) ..............cccccccoeeeeunennn. 131

G3 — Machine-Enforced Accountability, Lineage & Compliance (Claims 67-81) .......c..cccceevvevveeeecnnnn. 132

Page 2 of 162



G4 — Federated Lifecycle Governance & Risk Management (Claims 82-95) .............cccceevvvvieeeeicinnncnnn. 133

GROUP 3 — PERSONALIZATION, RIGHTS-CLEARANCE & CONSENT-BASED Al (CLAIMS 96-135) ........... 134
P1— Rights-Cleared Al Personalization & QPC-Scoped Memory (Claims 96=111) ......cccccccevvvvvcvrennnnnn. 134
P2 — Consent-Scoped Interaction Policies & EasyAccess Authorization (Claims 112-123) ................. 135
P3— Revocable Training, Rights-Cleared Learning & Personalization Safety (Claims 124-135)........... 136
GROUP 4 — MULTI-FACTOR TRUST, SOCIAL BENEFIT & INCENTIVES (CLAIMS 136—165) .......cccc0cceeersenrennne 137
T1— Multi-Factor Trust Scores, Social-Benefit Metrics & Trust Credentials (Claims 136-150)............. 137
T2 — Outcome-Linked Incentives & Universal Influencer Model (Claims 151-165)........cc...ccccveeeevvrennen. 138
GROUP 5— ECONOMIC, MARKETPLACE & REGENERATIVE VALUE SYSTEMS (CLAIMS 166-215) ........... 139
E1— Trust-Weighted Marketplaces & Routing Engines (Claims 166=185) ........c....cccovevevieeciiieecineen 139
E2 — Residual Value Accrual, PBDRs & Regenerative Economics (Claims 186-203) ..............ccccc..c...... 141
E3 — Accelerator Governance, Sector-Specific Charters & Benefit Pools (Claims 204-215) ................ 142
GROUP 6 —INTEROPERABILITY, CONTRACTING & EXCHANGE NODES (CLAIMS 216-250) .......ccceceneureenee 143
X1— Cross-QPC Interoperability & Multi-Domain Contract Execution (Claims 216-235) ..................... 143
X2 — Zero-Knowledge Multi-Party Contracting & Distributed Compliance (Claims 236-250) ............... 144
GROUP 7 — MULTI-AGENT NEGOTIATION & AUTONOMOUS PROTOCOLS (CLAIMS 251-290).......ccee000euee 145
A1 — Inter-Agent Negotiation & Constraint-Based Al-to-Al Protocols (Claims 251-270) ....................... 145

A2 —ZK Coordination, Capability Ceilings & Safety-Controlled Collaboration (Claims 271-290) ........ 147
GROUP 8 — TRUSTED ROBOTICS, EMBODIED Al & PHYSICAL-WORLD ACTUATION (CLAIMS 291-330). 148

R1— Trusted Robotics & Cryptographically Governed Actuation (Claims 291-310) ........c.....cccceeuveeen.n. 148
R2 — Digital-Twin Embodied Simulation & Cross-Jurisdiction Robotics Compliance (Claims 311-330)
.......................................................................................................................................................................... 150
GROUP 9 — CRYPTOGRAPHICALLY SEALED BOUNDARIES, PRIVACY DOMAINS & AUTONOMOUS
RESOURCE GOVERNANCE (CLAIMS 331-369) 151
B1— Cryptographically-Sealed Computational Boundaries (Claims 3371-336).......c...cccccevecviievcvnennnnnn. 151
D1 — Federated Privacy Domains (Claims 337-342) ............ooooioeeeeeeeeieeeeeeeee e 152
R1— Resource Governance (Claims 343-348)..........c...ccccuiiiieieiieeeeiie ettt 152
S1— Self-Configuring Al Ecosystems (Claims 349-353) ..........coovuuiiiiiiieiiiiicie e 153
C1— Capability Access & Revocation Control (Claims 354-358) ........c..cccovviieiiiiiiiiieeiiieeeiie e 153
T1 — Trust-Verified Routing (Claims 859-363) ...........ccouuiiiuiieeie oot 154
M1 — Sealed Computation & Workflow Methods (Claims 364-369) ..........ccccceeeeiiieecieeeiieeeeieeeee e 154
GROUP 10 —AI POLICY SIMULATION, RED-TEAMING & DETERMINISTIC REPLAY (CLAIMS 370-382)...... 155
P1— QPSN Simulation Network (Claims 370-373) .......cc..ooooueeeeieeeeeeeee e 155
P2 — Shadow-Agent Policy Modeling (Claims 374-376) ..........oououeeeeeeieeeeeeeeeeeeee e 155
P3 — Deterministic Replay Engine (Claims 377-379).....c..couuuieiieiieeie ettt saae v s 156
P4 — Zero-Knowledge Model Behavior Verification (Claims 380-382)............ccccccoueevvenveeceenieeieenreannnns 156
GROUP 11 — MULTI-JURISDICTION GOVERNANCE & CONSTITUTIONAL CONSTRAINTS (CLAIMS 383-391)
156
J1 — Constitutional Guardrail Enforcement (Claims 383-385) ..........ooooeeiocieeoeeeeeeeeeeeeeeeeeeee 156
J2— Weighted HTA Consensus (Claims 386-387) .......cccuuueee oo 157
J3— Jurisdiction Intersection Graphing (Claims 388-389) ...........ooooooiiiiiiiiiiieee e 157
J4— Federated Cleanroom Synchronization (Claims 390-397) .......ccccvviiiiiiiiiiiieieeciee e 157
GROUP 12 — AI-TO-AI NEGOTIATION & SAFE MULTI-AGENT DYNAMICS (CLAIMS 392-400) ......cccoeeeeurennne 157

Page 3 of 162



N1 — Zero-Knowledge Multi-Agent Negotiation (Claims 392-394) .............cooovveeeieeiiiieiieeeiiieeeeeeceeee, 157

N2 — Cross-Agent Incentive Alignment (Claims 395-397) ......ccuveeiiooiiiie e 158
N3 — Emergent-Behavior Safety Enforcement (Claims 398-400) .....................cccoovvveieeiiiiiiiieeiiieneenn. 158
GROUP 13 —AUTONOMOUS RESOURCE-GATED Al POPULATION CONTROL (CLAIMS 401-409)............. 158
R2 — Value-Bound Existence Mechanics (Claims 4071-403) ...........ocoouieieeiieciieeeeeeeieeeeeeeeiee e 158
R3 — Ecological-Impact Weighted Compute Pricing (Claims 404-405)............ccccccoveeeiiieeeciieecineenenn 159
R4 — Sponsorship Contract Mechanics (Claims 406-407) ........c...coocuieieuiieeiiieecieie e 159
R5 — Autonomous Revocation & Fail-Safe Shutdown (Claims 408-4009)............c...cccoveeeveeeciiieecieeenenn 159
GROUP 14 —EMBODIED Al ACTUATOR-BOUND CRYPTOGRAPHIC CONTROL (CLAIMS 410-416) ........... 160
E2 — Cryptographic Actuator Control (Claims 4T0-4T2) ......c....cooeeeeeeieeeeeeeeeeeeee e 160
E3 — Embodied Al Safety Lifecycle (ClaimS 413-4T4).........coouee oo 160
E4 — Cross-Domain Actuator Permission Graphs (Claims 415-416)..........ccoeeeeeiioceeeeeieeeeeeeeee e 160
GROUP 15— REPUTATION & TRUST-HISTORY SYSTEMS (CLAIMS 417-424) 160
T2 — Privacy-Preserving Reputation Accumulation (Claims 417-479).....ccceeeveioeeoieniieiieee e 160
T3 — Cross-Context Trust-Rating Transferability (Claims 420-422) ...........cccccoevvuieveenieienieereeneeeeieenneens 161
T4 — Outcome-Aligned Risk Profiles (Claims 423-424) .............cc.cooueeueioeeeieeeiie e eeee e esiae e 161
GROUP 16 — GLOBAL TRUST MODEL GOVERNANCE, POLICY-BOUND Al ARCHITECTURE,
MACROECONOMIC INCENTIVES (CLAIMS 425-432) 161
U1 — Global Trust Model as Control Layer (Claims 425-427) ...........oooceeeeeeeeeeeeeeeeeeeeeeeeee e 161
U2 — Policy-Bound Al Ecosystem Architecture (Claims 428-430) ............ccoovueeeeeiiciieieeeeeeiiieeeeeeeceeee 162
U3 — Proof-of-Trust Macroeconomic Incentives (Claims 4371-432) ...........cccoveeeeiiiiiieeeieeciiieeeeeciieeee, 162
Abstract

Disclosed herein are systems and methods for privacy-preserving, trust-verified, and
economically self-sustaining artificial intelligence (Al), implemented through the Quantum
Privacy Al Network (QPAN) and its embedded Quantum Privacy Al Safety for Humans
(QPASH) governance framework. The invention establishes a unified cryptographic, legal,
and economic substrate—anchored in Quantum Privacy Cells (QPCs), Privacy Domains,
Personal and Enterprise Privacy Networks (PPNs/EPNs), and Proof-of-Trust (PoT)
verification—that enables all Al computation to occur inside cryptographically sealed,
policy-enforceable execution environments under verifiable consent, provenance,
regulatory compliance, fiduciary integrity, and constitutional guardrails.

Through the Quantum Privacy Exchange (QPX), the invention further provides a global,
privacy-preserving marketplace where data, models, compute resources, content,
workflows, digital rights, and ecological or social-impact contributions are tokenized as
Resource Tokens and Trust Blocks, enabling lawful zero-marginal-cost reuse, verified
attribution, residual-value sharing, and cross-domain orchestration. QPX transforms the
economic foundation of Al by linking resource access and downstream derivative value to
participant-owned rights and Public-Benefit Derivative Rights (PBDRs), creating a
regenerative and broadly shared economic engine.

The invention additionally introduces Adaptive Global Policy Weighting (AGPW), a
human-managed, cryptographically auditable policy-optimization mechanism that
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continuously recalibrates Al capabilities, access rights, enforcement parameters, and
Trust Criteria based on real-world telemetry, global outcomes metrics, and Human-
Managed Trust Authority (HTA) evaluations. This establishes a dynamic, measurable,
rights-bound governance layer capable of enforcing lawful purpose, safety constraints,
ethical limits, ecological guardrails, and jurisdiction-specific policy compliance for all Al
operations.

Collectively, these mechanisms provide a full-stack architecture for aligned and
accountable intelligence, including: deterministic replay and lineaged computation;
zero-knowledge policy enforcement; revocable Al capabilities; resource-gated autonomy;
multi-agent safety protocols; federated cleanroom simulation; cryptographically governed
embodied Al; and lawful cross-jurisdictional execution. By combining privacy, compliance,
safety, personalization, economic sustainability, and global governance into a single self-
correcting framework, the invention transforms Al from a destabilizing force into a trust-
verified, human-aligned, self-funding global infrastructure capable of supporting safe
and equitable deployment at a planetary scale.

CROSS-REFERENCE TO RELATED APPLICATIONS

This application relates to U.S. Patent Application No. 19/206,859, filed May 13, 2025,
titled “Quantum Privacy, Proof of Trust, and Privacy Network Exchange,” which itself is
a Continuation-in-Part of U.S. Patent No. 12,316,610 B1, titled “Privacy Network and
Unified Trust Model.”

This application claims the benefit of priority under 35 U.S.C. 8 119(e) to the following U.S.
Provisional Patent Applications, each incorporated by reference in its entirety:

e U.S. Provisional Patent Application No. 63/804,583, filed May 12, 2025, titled
“Quantum Privacy, Proof of Trust, and Privacy Network Exchange,” including the
supporting documents titled “WebShield QP-Drilldown for Provisional Patent Filing
(2025-05-12).pdf” and “WebShield Privacy Network - Global Quantum-Safe
Cybersecurity Protection - for Provisional Filing 2025.pdf”.

e U.S. Provisional Patent Application filed October 7, 2025, titled “Systems and
Methods for Trust-Verified Tokenization & Settlement.”

e Applicant anticipates filing a related U.S. Provisional Patent Application titled
“Systems & Methods for a Self-Funding, Self-Organizing Quantum Privacy
Exchange and Accelerator Network” on or about November 23, 2025, which will
claim the benefit of this present provisional application and the May 12, 2025
provisional application.

e This application further incorporates by reference U.S. Patent No. 12,316,610 B1,
“Privacy Network & Unified Trust Model,” including Quantum Privacy™, Proof of Trust,
Privacy Domains, Privacy Pipes, Trust Blocks, and the Unified Trust Model (UTM). The
present disclosure extends those foundations to tokenization, trust-weighted liquidity,
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agentic governance, Al safety, and federated settlement for the Privacy Network
Exchange (PNX).

All of the foregoing applications are commonly assigned to WebShield, Inc. (Delaware) and
are incorporated by reference for purposes of priority and enablement.

1.0 Field of the Invention

The present invention relates to systems and methods for privacy-preserving, trust-
verified, and economically self-sustaining artificial intelligence (Al), governance, and multi-
domain computational coordination. More particularly, the invention concerns the
Quantum Privacy Al Network (QPAN) and its integrated Quantum Privacy Al Safety for
Humans (QPASH) framework, which together provide a cryptographically enforced
substrate for governing advanced Al models, autonomous agents, embodied systems, and
cross-organizational workflows.

The invention further relates to Quantum Privacy Cells (QPCs), Personal and Enterprise
Privacy Networks (PPNs/EPNs), Privacy Domains, and Proof-of-Trust (PoT) verification,
which collectively establish cryptographically sealed computational boundaries and
policy-enforceable execution environments for data, models, algorithms, workflows,
and Al behavior. These structures ensure that all computation occurs under verifiable
consent, provenance, regulatory compliance, fiduciary integrity, and constitutional
guardrails, without exposing sensitive information or relying on privileged insiders or
centralized operators.

The invention further extends Quantum Privacy Cells to devices, autonomous systems,
and embodied Al (“Device QPCs”), each with its own Device Privacy Domain, enabling
cryptographically governed, legally accountable multi-agent collaboration.

In addition, this invention encompasses the Quantum Privacy Exchange (QPX)—a global,
trust-verified marketplace and recombination layer for tokenized resources, including
data, models, compute, content, workflows, digital rights, contractual entitlements, and
ecological or social-impact contributions. Through QPX, all resources become reusable at
zero marginal cost, with lawful, auditable revenue attribution enforced via Resource
Tokens, Exchange Tokens, Public-Benefit Derivative Rights (PBDRs), and Trust Blocks
recorded under the Unified Trust Model (UTM).

The invention also includes systems and methods for Adaptive Global Policy Weighting
(AGPW). This human-managed, cryptographically auditable policy-optimization engine
dynamically adjusts Al capabilities, access rights, and governance parameters based on
real-world outcomes, global performance metrics, and Human-Managed Trust Authority
(HTA) evaluations. Through AGPW and UTM, the invention establishes a policy-bounded
computational universe in which measurable human values, ecological baselines, and
constitutional guardrails constrain Al agents.
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Further, the invention relates to a comprehensive Al alighment and containment
architecture, including:

e deterministic replay and lineaged computation;

¢ zero-knowledge policy enforcement;

e revocable Al capabilities and resource gating;

¢ multi-factor human-governed Trust Credentials;

o federated cleanroom simulation environments;

e cryptographic actuation controls for embodied Al and robotics;

e lawful multi-jurisdictional compliance and policy compilation; and

e multi-agent safety protocols based on zero-knowledge negotiation & bounded
autonomy.

Finally, the invention provides mechanisms for self-funding operation and equitable
global participation by linking Al resource consumption and downstream derivative value
to tokenized rights that flow back to individuals, enterprises, institutions, communities,
and public-benefit entities. This transforms Al from a cost-intensive, centralized,
misaligned technological risk into a decentralized, trust-verified, regenerative
economic system where safety, compliance, personalization, and equitable participation
emerge as intrinsic properties of the architecture.

Collectively, these systems and methods establish a unified framework for:

e privacy-preserving Al personalization across regulated domains;
e global Al safety and multi-layered governance;

e zero-marginal-cost resource reuse and economic sustainability;
e trust-verified multi-agent orchestration; and

o lawful, auditable cross-jurisdiction operation

—thereby enabling population-scale deployment of aligned, accountable, and
economically sustainable Al.

The mechanisms disclosed herein extend and incorporate the foundational structures
disclosed in the May 2025, October 2025, and November 2025 provisional applications,
including but not limited to Quantum Privacy Cells (May; Nov), EasyAccess and Privacy-
Preserving Authorization (May), Resource Tokenization and Exchange Networks (Oct; Nov),
Deferred Activation (Nov), and Compliance-Verified Crowdsourcing (May; Oct; Nov). These
prior disclosures enable and support the present Al governance, deterministic replay, and
embodied-Al control mechanisms.

2.0 Background of Invention - Humanity’s Most Dangerous Bet

For the first time in human history, we are building something smarter than ourselves—and
we are doing it with astonishing speed and no coherent plan. The global race to artificial
intelligence is accelerating like a runaway chain reaction. Investments are rising
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geometrically, and each year brings systems with capabilities no one predicted, behaviors
no one fully understands, and consequences no one can reliably control.

Itis the single most consequential gamble humanity has ever undertaken—and it is being
financed by trillions of dollars in speculative infrastructure spending, with little regard
for downstream societal disruption and without even a conceptual framework for the
safety architecture required to govern systems that may soon exceed human
intelligence and could act against our interests.

The Quantum Privacy Network directly confronts these challenges at their root. Its unified,
self-organizing architecture offers a fundamentally different foundation—one that makes
Al vastly cheaper to build and deploy, inherently privacy-preserving, legally compliant
across jurisdictions, economically self-sustaining, and safe for humanity. It enables Al to
crowdsource its growth across the global economy while ensuring that the value created is
equitably shared with the individuals, enterprises, communities, and public-benefit
ecosystems that make it possible.

By establishing a universal trust substrate for all participants in the intelligence
economy—people, enterprises, and autonomous systems—the Quantum Privacy
Network ensures that every interaction occurs within privacy-preserving, policy-
aligned, and legally accountable boundaries. In doing so, it transforms what is currently
an uncontrolled exponential gamble into a governed, regenerative, and broadly beneficial
intelligence infrastructure.

2.1 The Four Fundamental Al Fault Lines: Cost, Disruption, Compliance &
Safety

Beneath modern Al lie structural flaws that no amount of hype, capital, or compute can
paper over. The entire ecosystem is built on four fundamental fault lines—deep cracks in
the digital bedrock that threaten to destabilize the promise of Al.

The first is Cost: an economic architecture so capital-intensive and operationally
unsustainable that even trillion-dollar firms struggle to make it work—propped up only by
an Al bubble on Wall Street.

The second is Disruption: an economic logic that can justify those costs only by
displacing human labor on a massive scale—triggering unemployment, collapsing
demand, amplifying inequality, and destabilizing democratic institutions.

The third is Compliance: the inability to safely and lawfully access the regulated,
proprietary, and personal data and other resources required to fuel personalized, high-
value Al across the systems that society depends on.

And the fourth is Safety: the absence of any robust, enforceable mechanism to align
advanced Al systems with human values, rights, or institutional constraints as they grow
more capable than their creators.
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What follows are the fault lines themselves—each exposing a different dimension of the
crisis at the heart of modern Al. The sections that follow examine these failures in depth,
tracing how they arise from the limitations of today’s digital and legal infrastructure.

After outlining these foundational problems, the subsequent sections explain how the
Quantum Privacy Network resolves them through a unified, self-organizing architecture
that makes Al economically viable, privacy-preserving, inherently compliant, and
structurally safe at global scale.

Fault Line #1 — The Cost and Business Viability Crisis

Al today demands mountains of capital—acres of GPUs, oceans of energy, and unending
rivers of training data. The largest models cost billions to train and billions more to operate.
Trillions of dollars in Al infrastructure are already being committed.

Yet beneath the excitement lies a hard economic truth: the sheer scale of investment
has become Al’s Achilles’ heel. Under traditional business models, Al simply cannot
generate enough revenue to pay for itself.

One reason is structural. Al vendors must shoulder nearly all of the enormous up-front
costs of development, infrastructure, and operations. But the revenue models that
dominate the industry—user subscriptions, enterprise licenses, professional services,
and consumer advertising—offer no reliable way to measure, track, or participate in the
value and productivity gains that Al generates across enterprises, institutions & society.

Without a mechanism to distribute either value or cost, the entire burden falls on the Al
vendor, forcing firms to rely on speculative capital, inflated valuations, or closed-loop
ecosystem financing—fueling an Al investment bubble that could burst at any moment.
Sam Altman, CEO of OpenAl, has been unusually candid about this dynamic: “When
bubbles happen, smart people get over-excited about a kernel of truth.” He added,
“Someone is going to lose a phenomenal amount of money... we don’t know who, and a lot
of people are going to make a phenomenal amount of money.”

Mark Zuckerberg of Meta Platforms has echoed the warning: “There is definitely a
possibility of a bubble,” he admitted. “If we end up misspending a couple of hundred billion
dollars, that’s going to be unfortunate. But the risk is higher on the other side.”

Across Silicon Valley, industry leaders express similar concerns—often in the same breath
that they justify escalating bets. Many acknowledge privately that current revenue
projections cannot support the staggering capital expenditures being made. Yet the
incentives are irresistible: those already extraordinarily wealthy can absorb the downside
risk, and those orchestrating these efforts are often gambling with other people’s capital
and equity. The result is a collective willingness to continue inflating the bubble, even as its
fragility becomes increasingly difficult to ignore. We’ve seen this movie before.

A second reason for the crisis in Al business viability is that the world’s highest-value
domains—healthcare, finance, education, government, public health, logistics, etc.—
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depend on highly regulated, proprietary, and personal data that no current Al architecture
can safely or lawfully access or utilize at scale.

As Geoffrey Hinton, Turing Award winner, puts it bluntly: “These models need private
data. And we do not have architectures that can safely handle it.”

Without access to society’s real information, Al cannot meaningfully operate in the sectors
where most economic value and productivity gains reside. It cannot deliver personalized,
reliable, compliant services. It cannot share costs with those who benefit. And it cannot
expand into the regulated and high-value sectors that would justify its staggering capital
requirements.

Under today’s architecture, the cost crisis is not a temporary imbalance—it is a structural
barrier to sustainable, economy-wide Al deployment.

Fault Line #2 —Mass Unemployment & Economic Disruption
Why are companies pouring trillions of dollars into an Al architecture that cannot legally or
safely operate in the high-value, regulated markets needed to justify that investment?

Because the only remaining economic logic is brutally simple: Al will pay for itself by
replacing human labor.

If Al can do the work of hundreds of millions of people, then — eventually — the savings
may well justify the cost. But that logic carries a civilizational flaw: What economy
survives when productivity wipes out the very incomes that sustain demand? What
democracy survives when most people lose both work and agency?

Thisis not a fringe concern. Itis the consensus of the people closest to the technology.

Sam Altman has warned: “I think there will need to be some sort of universal basic income
or ownership mechanism to distribute Al-generated wealth.” But he concedes that UBl is
not a real solution: “UBI is not enough. People need agency. People need dignity.” “We do
not yet have the right societal framework for what’s coming.”

Geoffrey Hinton is even more direct: “Al will cause massive job displacement. We are not
remotely prepared for it.” “The benefits could be enormous, but they may not be shared.”
“We need to think far more deeply about how wealth from Al will be distributed—and we
haven’t.”

Across the field, the consensus is unmistakable: mass unemployment is approaching, and
society lacks any credible strategy to address it. The only widely cited proposal —
universal basic income, effectively a form of techno-welfare for those displaced by Al
— is widely recognized as inadequate at best and, to many, deeply insulting.

Yet trillions continue to flow towards model training, data pipelines, power generation, and
GPU megastructures on the assumption that the world will somehow absorb the shock.

This is the unspoken wager behind the AGl race: “If we reach AGI first, we win. Let’s hope
for the best and deal with the consequences later.”
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But without structural reform, that logic leads to a loop of unemployment, inequality,
collapsing demand, and democratic destabilization — if not worse.

This is not a strategy. Itis a systemic threat to the global economy.

Fault Line #3 — Compliance, Privacy, and Legal Barriers

Nearly everyone agrees that the future of Al lies in deeply personal agents—intelligent
companions and expert systems that understand your history, preferences, constraints,
environment, and goals.

But today’s architectures cannot deliver this future. They simply cannot:

« safely access or validate your real-world data,

e operate across the institutions and systems your life depends on,

e« enforce your preferences across applications, devices, or organizations,
e personalize without violating privacy or regulatory law,

¢ combine data across organizational or jurisdictional boundaries,

¢ guarantee safe, lawful, or policy-aligned data use,

e provide reproducible, auditable decisions,

¢ orkeep sensitive information genuinely protected.

The “Personalized Al Problem” is not a missing product feature—it is the visible symptom
of a deeper, structural barrier to deploying Al across most of society.

The more personalized an Al system becomes, the more it must rely on regulated,
proprietary, private data—and the more dangerous, unlawful, and non-compliant the
interaction becomes.

Satya Nadella articulates this problem with unusual clarity. Before anyone can credibly
speak of “birthing a new species” of artificial superintelligence, he argues, the first
requirement is far more basic: “There is real trust, whether it’s personal or societal-
level trust, that’s baked in. That’s the hard problem.”

And the barrier, he explains, is not merely a lack of alignment techniques or regulatory
frameworks, but the absence of an underlying legal-technical substrate capable of
supporting responsibility, rights, and liability in a world where “tools” now exhibit agent-
like behavior.

As Nadella puts it: “The one biggest rate limiter to the power here will be how our legal
infrastructure evolves. The entire world is constructed with humans owning property,
having rights, and being liable. If humans are going to delegate more authority to these
things, then how does that structure evolve? Until that gets resolved, tech capability
alone won’t matter.”

He points out that currently, society quite literally cannot deploy powerful Al systems at
scale, because every action ultimately requires a human guarantor: “You cannot deploy
these intelligences unless and until there’s someone indemnifying it as a human...
and no society will accept someone saying, ‘Al did that.’”
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This is the crux: personalization collapses under the weight of compliance, and advanced
Al collapses under the weight of legal ambiguity. Without a substrate capable of
embedding trust, delegation, accountability, and verifiable alignment directly into
computation, Al cannot safely enter the regulated, high-stakes environments where it
could deliver the most benefit—and artificial superintelligence cannot emerge safely at all.

Fault Line #4 — Al Alignhment and Safety

Even if the business model and economic disruption problem was solved, and even if
privacy-preserving personalization were possible, we are left with a crisis that eclipses
them all: No one can guarantee that advanced Al systems will remain alighed with
humanity or under meaningful human control.

The people leading this technological revolution know this better than anyone. Geoffrey
Hinton told the world after leaving Google: “Itis hard to see how we prevent these systems
from taking control.”

Yoshua Bengio (Turing Award winner and a “Godfather of Deep Learning”) warned: “We do
not know how to align future Al systems with human values. We are not close.” He also
stated, “The risk of catastrophic misuse or loss of control is real. Very real.”

Sam Altman has said: “We need a breakthrough in alignment...we don’t have it yet.”

Demis Hassabis (Co-founder and CEO of Google DeepMind) said: “We are building
increasingly powerful systems, but we don’t yet know how to keep them safe.”

Satya Nadella (CEO of Microsoft) said: “There is no global alignment architecture for Al.
We need one.”

These are not outsiders. These are architects of the Al revolution repeating the same truth:
We are accelerating toward an intelligence that exceeds our capacity to govern it.

But most efforts to address the Al alignment challenge suffer from the misconception that
it can be achieved by using or making Al differently —something to solve through clever
prompts, ethical guidelines, careful training, or constitutional role-playing. Itis not.

Al alignment is an economic, architectural, legal, and cryptographic problem. To work,
trust must be built into the architecture and business model of Al, so that:

e every computation is bound to verifiable rights

e every agentis constrained by lawful purpose

e every action is auditable and reproducible

e everyresource is gated by trust, not brute capability

e everydecision is accountable to a human-controllable policy

e and every autonomous system remains dependent on human sponsorship

This is not something an Al lab can solve in isolation. It is not something a government can
regulate into existence. It is not something markets can improvise on the fly. It is certainly
not something that can be added after the fact.
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It requires a new foundation for Al itself from the beginning—one that embeds
governance, compliance, safety, privacy, rights, economics, and human benefit into the
fabric of modern computation.

2.2 The Quantum Privacy Network: A Unifying Foundation for Al

The Four Fundamental Fault Lines—Cost, Disruption, Compliance, and Control—are
usually treated as distinct, unrelated crises. The industry assumes each can only be
solved at the expense of the others: make Al more personalized and you break
compliance; make it safer and you slow innovation; make it economically viable and you
undermine privacy; address mass unemployment and you destabilize the business model.
Within today’s digital architecture, these trade-offs appear unavoidable.

The Quantum Privacy Network breaks this deadlock. It does not attempt to patch each
fault line individually—it replaces the foundation underneath them.

By redesigning how data, rights, computation, identity, value, and accountability are
represented and enforced, the Quantum Privacy Network resolves all four fault lines
through a single, unifying, self-organizing architecture where:

e Thevery mechanisms that make Al safe also make it lawful and efficient.

¢ The mechanisms that make it lawful and efficient also make it personalized.

e The mechanisms that make it personalized also make it economically self-sustaining
and allow it to grow organically.

e Andthe mechanisms that make it self-sustaining also can ensure broad-based,
equitable participation.

What appear to be separate problems turn out to be symptoms of the same underlying
gap: the lack of a trust-verified substrate that allows advanced computation to align with
human rights, existing legal structures, Al safety, and real-world accountability.

This foundation applies equally to all participants in the intelligence economy—
people, enterprises, and autonomous systems. The same Quantum Privacy Cell
framework that anchors Personal and Enterprise Privacy Domains also anchors the Privacy
Domains through which autonomous software agents, embodied systems, and devices
interact with the world. While the architectural details appear in later sections, the
essential point is that every participant—human or machine—operates under the same
privacy-preserving, policy-aligned, legally accountable substrate.

The sections that follow describe how each fault line operates under today’s
architecture—and then explain how the Quantum Privacy Network resolves them, not
through incremental fixes, but through a fundamentally new computational, legal, and
economic foundation for global-scale intelligence.
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2.3 Resolving Fault Line #1 — The Cost and Business Viability Crisis

The Quantum Privacy Network resolves the Al cost crisis not by tempering ambition, but by
replacing the economic foundation that makes modern Al prohibitively expensive. Under
today’s architecture, Al vendors—or their enterprise customers—must own, license, or
take nearly every enabling ingredient: compute infrastructure, data, digital content,
distribution channels, contractual rights, identity pathways, user engagement, brands, and
more. Vendors must either absorb the full cost of licensing, training, infrastructure,
security, compliance, and deployment, or push those costs onto enterprise
customers—thereby leaving Al trapped in fragmented organizational silos.

There is no mechanism today to safely share the proprietary, regulated, or personal
resources essential for high-value Al—and no way to measure or distribute the value that
Al creates across the institutions and individuals who supply those resources. As a result,
most of the global economy remains beyond Al’s reach. Instead of being supported by
sustainable revenue and cost-sharing models, the industry is forced to rely on speculative
investment bubbles, inflated valuations, or circular internal financing to fund its growth.

The Quantum Privacy Network eliminates this dilemma by transforming every
foundational input to Al—data, models, compute, content, contractual rights,
distribution, brands, and engagement—into reusable, trust-verified, privacy-
preserving Resource Pools that can be lawfully accessed, recombined, and
monetized at zero marginal cost.

Rather than attempting to own or rebuild the world’s digital infrastructure, Al providers
participate in a shared, dual-use ecosystem built on the existing systems, rights, and
market relationships of individuals, enterprises, and institutions—assets that already
exist, already operate, and are already funded through current business models.

Because all computation occurs inside Quantum Privacy Cells (QPCs) operating under
delegated authority as agents of people or enterprises, Al services can finally gain lawful
access to the regulated, proprietary, and personal data that advanced Al systems have
always needed but could never reach—without exposing underlying records or
jeopardizing compliance. Existing enterprise systems instantly become dual-use Al
infrastructure through Personal and Enterprise Privacy Networks, leveraging existing
interfaces and legal agreements based on the rights of individuals or institutions. Existing
customer relationships become authorized distribution channels; existing data rights
become training and personalization rights; and existing resource flows become zero-
marginal-cost inputs to reusable intelligence.

This eliminates the need for closed capital-intensive business models. Al capabilities can
launch and scale globally through zero-marginal-cost reuse and aligned incentives—
not through replication, platform lock-in, or centralized control. By broadly distributing
both the costs and benefits of intelligence, rather than concentrating them in the hands of
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hyperscalers and the technology elite, the Quantum Privacy Network aligns incentives,
slashes investment requirements, and accelerates adoption and productivity growth.

Because the QPN enables lawful, privacy-preserving, person-centered reuse across
jurisdictions, sectors, and organizations, it unlocks the enormous value trapped inside
regulated industries—healthcare, education, finance, logistics, public health, and
government—that have historically been nearly impervious to innovation and market
efficiencies.

As detailed in the companion WebShield provisional patent, Systems & Methods for a Self-
Funding, Self-Organizing Quantum Privacy Exchange and Accelerator Network, the rights
to Al models, tools, GPUs, and expertise can be tokenized as QPX Resource Tokens
and dynamically recombined—with data, content, people, infrastructure, contractual
rights, brands, and physical assets—at zero incremental cost across organizational
boundaries and jurisdictions. Likewise, Al services and value-added outputs can be
reused at zero marginal cost across customers and markets, compounding value creation
and distributing it among participating people and organizations on transparent,
programmable terms.

The resultis a self-funding, self-organizing Al ecosystem—one that crowdsources
infrastructure, data, distribution, and capital from the global economy, rather than
requiring vendors to erect parallel empires. Quantum Privacy also enables Accelerator
Networks that concentrate residual value, demand, and resource rights into pooled
engines of growth shared by Al vendors, enterprises, and individuals alike.

By transforming scarce, vendor-owned inputs into reusable, participant-owned assets—
and by enabling lawful, privacy-preserving access to society’s most valuable data—the
Quantum Privacy Network eliminates the structural cost crisis that defines today’s Al.
What Wall Street fears as a speculative Al bubble becomes, for QPN adopters, a
durable and expanding value network built on real fundamentals: lawful reuse,
universal efficient markets, ubiquitous productivity growth, and equitable value sharing.

It provides the economic foundation modern Al has always lacked—one capable of
sustaining global deployment while sharing the value created with the people, institutions,
and ecosystems that make that deployment possible.

2.4 Resolving Fault Line #2—Mass Unemployment & Economic Disruption

The Quantum Privacy Network addresses the economic disruption fault line by overturning
the central assumption of today’s Al paradigm—that the primary path to profitability is
replacing human labor. Rather than treating people as cost centers to be removed, the
Quantum Privacy Network recasts them as indispensable participants in every Al
interaction and as co-owners of the resources that intelligence depends on.

Under the QPN architecture, every individual can receive Personal Privacy Networks (PPN)
and a Quantum Privacy Cells (QPC) at no cost and on-demand, creating a legally
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recognized, cryptographically enforced environment through which all of their digital
rights, data rights, usage rights, identity-linked privileges, and resource interests are
expressed. Al systems cannot access, train on, or operate against any personal,
proprietary, or regulated information unless it flows through these person-centered
structures under Proof-of-Trust authorization.

This single shift has far-reaching consequences. People are no longer passive recipients
of Al-driven disruption; they become active suppliers of the regulated, high-value
resources—data, expertise, engagement, context, constraints, outcomes—that Al
systems require.

And because these resources are tokenized, reusable, and lineage-verifiable within the
Quantum Privacy Exchange (QPX), every reuse automatically generates residual value
through mechanisms such as Public-Benefit Derivative Rights (PBDRs), EasyAccess
Rewards, Exchange Tokens, and other forms of tokenized participation. In this model:

« Human participation is economically indispensable—Al cannot function without
accessing person-anchored Resource Pools and satisfying human demand.

o Wealth is shared at the source, not redistributed after the fact; derivative value
flows automatically to the people and communities whose rights and resources make
Al possible.

« Residualincome compounds over time, as personal and institutional resources are
reused across an expanding network of Al services.

o Ownership replaces displacement; the more Al is used, the more value flows to the
populations enabling it.

This is not welfare, taxation, or redistribution. It is a market-driven structure of shared
ownership, automatically enforced by the architecture itself.

Because every Al workflow must acquire resources from human-controlled domains, and
because access requires recurring, tokenized compensation, the economic logic flips:
instead of eliminating humans to justify Al’s cost, the most profitable strategy becomes
maximizing lawful access to human-anchored resources. Participation becomes the
limiting reagent of intelligence—and therefore the engine of widespread economic benefit.

Where traditional Al economics converge on unemployment, collapsing demand, and
concentrated wealth, the Quantum Privacy Network generates the opposite dynamic:

¢ Broad-based ownership of the inputs to intelligence

o Distributed residual income tied to Al’s growth

e Reinforced demand and economic stability

¢ Reduced inequality through market-driven bargaining power

o Aself-funding value loop that increases social resilience as automation accelerates
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By placing individuals at the center of Al’s resource model—rather than relegating them to
the margins of an automation curve—the Quantum Privacy Network transforms the
“disruption crisis” from an existential threat into a regenerative economic engine. Instead
of a future in which intelligence competes with people, the Quantum Privacy Network
creates one in which intelligence succeeds by partnering with and serving them—replacing
the hopes and prayers of Al optimists with a credible, structural plan for shared prosperity.

2.5 Resolving Fault Line #3 — Privacy, Compliance, and Legal Barriers

The Quantum Privacy Network resolves the compliance and legal-trust crisis not by
layering new controls onto today’s fragile digital ecosystem, but by replacing the
underlying substrate in which rights, data, computation, and accountability operate.

Itintroduces an architectural foundation in which deeply personalized, cross-institutional
Al becomes lawful, safe, and globally scalable—not because regulation keeps up with
technology, but because the architecture itself enforces the full spectrum of privacy,
security, regulatory, contractual, and ethical requirements.

The transformation begins with Quantum Privacy, a quantum-safe, end-to-end zero-trust
protection system that confines every interaction, computation, and data flow within
cryptographically sealed boundaries. In this model, no person, organization, technology
platform, or Al system ever sees raw private data. All sensitive information remains
encrypted or privacy-preserved throughout its entire lifecycle. Computation occurs inside
Quantum Privacy Cells (QPCs)—digitally embodied Privacy Domains that enforce
unbreakable isolation of sensitive data while still allowing lawful, verifiable computation
on that data. This solves the core impossibility at the heart of today’s architectures: it
makes rich personalization possible without revealing sensitive information to anyone.

But the breakthrough of the QPC is not merely technical isolation—it is the way it bridges
the gap between digital trust and the traditional legal system. Each QPC is
simultaneously a cryptographically enforced Privacy Domain and a ring-fenced legal entity
(e.g., a Delaware Series LLC) able to own property, enter contracts, and assume liability.
This dual embodiment provides exactly what Satya Nadella describes as the missing
substrate: a framework in which ownership, rights, liability, indemnification, and
delegation are inherent properties of the computational environment. Every decision taken
within a QPC has a legal home. Every action is attributable. Every delegation has a known
sponsor. No Al action can occurin a legal vacuum.

The structural integrity of this system is guaranteed by Proof of Trust (PoT), which replaces
today’s reliance on terms of service, corporate assurances, or auditing checklists. PoT
evaluates all required legal, regulatory, contractual, jurisdictional, and user-specific
conditions before any computation is permitted. Lawful purpose, consent, provenance,
fiduciary duty, sector-specific constraints, cross-border rules, risk scoring, and policy
alignment are allincorporated into the verification process.
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If a requirement is not satisfied, the operation is cryptographically blocked. Compliance
ceases to be a procedural afterthought—it becomes a fundamental property of the
execution environment.

These elements are harmonized through the Unified Trust Model (UTM), a global
governance layer that embeds human rights, constitutional guardrails, jurisdiction-specific
rules, organizational policies, ecological constraints, and personal preferences into a
coherent, dynamic trust fabric. Under the UTM, each individual and enterprise can
independently specify what trust means for them; and delegate the burden of regulatory
compliance and policy enforcement to a decentralized network of Human-Managed Trust
Authorities. This enables trust to scale not only at the personal level, but at institutional,
national, and civilizational levels—directly addressing Nadella’s observation that a viable
Al ecosystem must reconcile personal trust with societal-level legitimacy.

The final component that makes this architecture globally operable is the EasyAccess
Authorization Network, a universal mechanism through which individuals and
organizations express fine-grained, programmable delegation of rights. It provides the
connective tissue across institutions, industries, cloud boundaries, devices, and
jurisdictions. Every Al agent, workflow, or data access request is evaluated against the
user’s and institution’s expressed rights and constraints, enforced end-to-end through PoT
and mediated through QPC boundaries — all without revealing any sensitive information to
any person, system, or organization. This creates the first system capable of providing
consistent, reliable enforcement of privacy, security, and compliance across the entire
global digital ecosystem.

Together, these mechanisms create a world where personalized Al agents can lawfully
interact with healthcare, finance, education, government, public health, employment, and
civic systems—not by bypassing regulation, but by nature of the architecture itself.

Sensitive data never leaves its lawful domain. Preferences and constraints follow the user
across organizations and contexts. Every decision is reproducible, auditable, and tied to a
legal entity. Trust becomes measurable. Accountability becomes automatic. Delegation
becomes safe. Personalization becomes compliant.

Just as importantly, the architecture builds trust at the human level. Because individuals
operate through Personal Privacy Networks governed by their own QPCs, they maintain
direct control over their data, identity, and participation rights. They can safely allow Al
systems to automate their lives, coordinate their information, and advocate on their
behalf—without ever revealing sensitive data to any external party. And through Exchange
Tokens, Public-Benefit Derivative Rights, and EasyAccess Rewards, individuals also
receive a share of the economic value generated by the Al systems that rely on their rights
and resources. Trust grows not through blind faith, but through empowerment,
transparency, and shared benefit.
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Satya Nadella warned that society cannot deploy advanced Al until we solve the problem
of trust—from the personal to the societal—and reconcile digital delegation with the legal
world in which rights and liabilities are defined. The Quantum Privacy Network solves this
directly. It creates a legal-technical substrate in which trust is not assumed, but verified;
not promised, but enforced; not peripheral, but foundational. It provides the missing
infrastructure through which advanced Al can finally enter the high-stakes, regulated
domains that define real human life—and do so safely, lawfully, and at global scale.

2.6 Resolving Fault Line #4 — Alighment & Al Safety

The Quantum Privacy Network resolves the alighment and safety crisis by addressing
the root problem: the absence of a computational, legal, and economic fabric that binds
advanced Al systems to human purpose, human rights, and human control.

Where today’s dominant architectures allow Al systems to accumulate capability faster
than society can govern them, the Quantum Privacy Network embeds governance directly
into the fabric of computation itself. It does not attempt to “steer” unbounded intelligence
after the fact. It restructures the environment so that unbounded intelligence cannot
emerge outside of human-alighed constraints.

Under the Quantum Privacy Network, all computation, model execution, autonomous
behavior, and resource access occur within Quantum Privacy Cells (QPCs)—
cryptographically sealed, legally recognized trust containers that function as both digital
boundaries and real-world liability structures.

Every QPC has a human or institutional sponsor; every action has an accountable
authority; every operation has an immutable Replay Record tracing its lineage. No agent,
no model, no autonomous system can act outside of a QPC, and no QPC can operate
without satisfying the full spectrum of trust, compliance, and safety requirements
encoded in the Unified Trust Model (UTM) and enforced through Proof of Trust (PoT).

This architecture transforms each of the safety challenges highlighted by Hinton, Bengio,
Hassabis, Altman, and Nadella. Instead of attempting to align systems through training
tricks, behavioral guardrails, or policy statements, the Quantum Privacy Network converts
alignment into a structural condition of existence. Al systems cannot access compute,
memory, data, energy, devices, or sensors unless they continuously satisfy the Trust
Criteria defined by the UTM, enforced by PoT, and adjudicated through Human-Managed
Trust Authorities across jurisdictions. The system does not rely on promises, oversight
boards, or human-in-the-loop interventions. Alignment is enforced through cryptography,
economics, and revocable permissions.

In this environment, the foundational elements of risk—uncontrolled autonomous growth,
unaccountable decision-making, opaque internal reasoning, and runaway capability
accumulation—are structurally eliminated. Because all resources in the QPN are
tokenized, scarce, and trust-gated, no agent can “self-scale” or accumulate power
through self-replication or self-directed expansion. All resource access requires
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continuous Proof of Trust; any deviation from policy automatically cuts the agent off from
the computational, informational, and energetic resources it needs to function. Misaligned
behavioris not detected and mitigated—it is starved.

Just as importantly, alignment becomes economically unavoidable. In the Quantum
Privacy Network, the cheapest, most efficient, and most profitable path for any Al agent is
to operate in a manner that satisfies human benefit metrics, ecological constraints,
jurisdictional rules, and safety guardrails. Because Proof of Trust and the UTM mediate
every permission, an aligned agent gains frictionless access to global Resource Pools and
Exchange Networks, while a misaligned agent becomes isolated and deprived of liquidity.
Alignment becomes not a philosophical aspiration, but an economic survival mechanism.

The architecture also replaces the opacity of Al systems with enforced transparency. Every
action taken inside a QPC can be deterministically replayed; every input and output is
lineage-verifiable; every policy constraint, preference, and rule is recorded in Trust Blocks;
and every decision can be traced through an auditable, cross-jurisdictional chain of
authority. There are no black boxes inside the QPN—only reproducible, accountable
computation anchored in legal personhood and cryptographic evidence.

This solves the core issue Nadella identified: the world lacks a legal-technical substrate
where delegated Al authority can operate without severing the chain of human rights,
responsibility, and liability. The QPC architecture binds Al actions to human institutions,
filing obligations, rights frameworks, and accountability regimes. An Al agent cannot exist
outside the boundaries of a legally anchored QPC. It cannot take action without a human
sponsotr. It cannot say “l decided that.” And society never has to accept “the Al did it” as
an answer.

Perhaps mostimportantly, the Quantum Privacy Network converts the accelerating power
of Al from an existential risk into a regenerative, self-stabilizing force. Inside this
architecture:

¢ Al becomes safer the more capable it becomes, because capability increases
depend on satisfying more stringent Trust Criteria.

e Al becomes more alighed the more widely it is deployed, because widespread
participation increases the resolution of human-benefit metrics and societal
feedback loops.

¢ Al becomes more equitable, because value flows back through tokenized
Resource Pools and Public-Benefit Derivative Rights rather than concentratingin
monopolistic platforms.

« Al becomes more governable, because governance is enforced cryptographically
rather than politically.

The outcome is a world in which intelligence grows, but cannot grow beyond the lawful,
auditable, policy-bounded substrate that contains it. Superintelligence developed inside
the Quantum Privacy Network cannot escape its constraints—not because we are
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smarter, but because the architecture makes escape technically and economically
impossible.

In this environment, the central fear of our time—that intelligence might one day exceed
our capacity to govern it—gives way to a very different possibility: that intelligence,
properly structured, becomes the greatest stabilizing force in human history. Not because
we tamed it, but because we built a world in which taming is unnecessary.

3.0 Overview of the Invention — Quantum Privacy Exchange & Al Network

Quantum Privacy™, EasyAccess Authorization, and the Unified Trust Model collectively
establish a radically simpler, more secure, and vastly more scalable person-centered
architecture for digital life, Al, and value exchange. Together, they enable individuals—
acting as citizens, employees, customers, creators, and digital participants—to exercise
theirinherent legal, contractual, and digital rights to access, contribute, and reuse
resources under their own privacy and trust criteria. By eliminating reliance on centralized
intermediaries and enabling lawful, policy-driven interaction across organizations and
domains, this integrated model accelerates network growth, amplifies the value of shared
resources, and can ensure that participating individuals, enterprises, resource owners,
and Al providers receive an equitable stake in the ownership, benefits, and governance of
the systems they power.

The Quantum Privacy Network establishes a universal, privacy-preserving exchange
infrastructure that tokenizes every form of digital, human, natural, and institutional
resource—including, but not limited to, data, metadata, algorithms, compute capacity,
software services, Al models, digital content, identities, engagement, time, expertise,
infrastructure, energy, intellectual property, contractual or regulatory rights, financial and
physical assets, and ecological or social-impact contributions—into Quantum Privacy
Exchange (QPX) Resource Tokens, each bound to one or more associated Trust Blocks.

As detailed in Sections 3.1-3.5, Quantum Privacy™ provides a quantum-safe, end-to-end
cryptographic fabric; Proof-of-Trust (PoT) and the Unified Trust Model (UTM) define how
trust, safety, compliance, and commercial rules are expressed and enforced; EasyAccess
and Personal/Enterprise Privacy Networks (PPNs and EPNs) provide the person-centered
and enterprise-centered interaction layers; Privacy Domains and Quantum Boundaries
contain all computation; and Resource Tokenization with Trust Blocks makes every
contribution programmable, auditable, and reusable.

Each Trust Block encodes provenance, rights, obligations, policy constraints, and
compliance logic as defined by the UTM. This enables verifiable and programmable
enforcement of access conditions, usage constraints, revenue attribution, and value
redistribution under lawful, privacy-preserving conditions. PoT attestations confirm that
every access, exchange, computation, or transaction satisfies the ethical, legal,
regulatory, and contractual criteria governing the underlying resources before execution.
Within Privacy Domains, PPNs and EPNs can safely expose data, workflows, models, and
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processes as network-ready resources without ever surrendering control of underlying
information to counterparties, platforms, or intermediaries.

Figures in the accompanying drawings illustrate example architectures and interaction
flows supporting the embodiments described herein.

Building on this foundation, Sections 3.5 and 3.6 describe how Resource Tokens are
aggregated into Resource Pools and how those Resource Pools can be dynamically
Regenerated, Cloned, and Hybridized to adapt to new regulations, jurisdictions, market
segments, Al architectures, and trust frameworks without breaking provenance or
contributor rights. Regeneration and cloning allow Resource Pools to be re-mapped under
updated QPC operating agreements, revised Trust Criteria and Trust Credentials, new UTM
Trust Taxonomies, or Al-distilled knowledge graphs that retain learnings while removing
unnecessary rights-management and privacy complexity. Hybrid Resource Pools combine
multiple Pools—potentially from different industries, geographies, or technology stacks—
into larger, specialized Pools, with value-sharing terms enforced through PoT and the UTM
so that contributors retain verifiable derivative interests in all future value flows.

Sections 3.6-3.8 then extend these capabilities into the Privacy Network Exchange (PNX),
the Quantum Privacy Exchange (QPX), and the Al-native layers: the Quantum Privacy Al
Network (QPAN) and the Quantum Privacy Al Safety for Humans Network (QPASH). The
PNX allows privacy-sensitive, regulated, and proprietary resources to be pooled,
recombined, reprocessed, and reused at zero marginal cost, with resulting value routed
through Resource and Exchange Tokens. QPX generalizes this into a global, quantum-safe
substrate for cross-domain computation and value exchange. QPAN turns the same fabric
into a universal Al operating layer for training, inference, orchestration, and agentic
workflows in highly regulated environments, while QPASH provides a dedicated safety and
human-governance layer that can ensure Al systems remain aligned with human-defined
Trust Criteria, societal values, and public-benefit objectives.

Through these mechanisms, all Al, data, and economic activities remain continuously
aligned with human-defined standards of trust, accountability, safety, and sustainability.
The Quantum Privacy Network transforms the Internet and Al ecosystem from a
surveillance- and platform-centric model into a trust-verified, person-centered, and
regulator-compatible infrastructure in which individuals, enterprises, and institutions can
safely collaborate, innovate, and share in the economic upside of their own contributions.

3.1 Quantum Privacy™, Privacy Pipes, Privacy Algorithms

Quantum Privacy™ establishes a decentralized, end-to-end, quantum-safe protection layer
that enables privacy-preserving computation, policy enforcement, records discovery, and
analytics without reliance on any privileged insider, centralized operator, or data-revealing
intermediary. All data, interactions, and computational workflows remain
cryptographically sealed at every stage and are never decrypted for any person, system, or
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organization unless and until all applicable Proof-of-Trust (PoT) criteria are independently,
verifiably, and cryptographically satisfied.

Anything published or connected to a Personal, Enterprise, or Quantum Privacy Network
can be encrypted, crypto-hashed, tokenized, masked, and/or partitioned via Privacy Pipes
across a distributed fabric of quantum-safe cryptographic infrastructure. Thisincludes
protection through multiple independently controlled layers of encryption and crypto-
hashing applied by each Personal Privacy Network (PPN), data source, enterprise, or
participating institution. These layered protections provide mechanisms to ensure that
even if a protected artifactis intercepted, accessed, or exfiltrated, it remains fully opaque
and unintelligible.

Despite this opacity, the protected resources still support authorized computation at
global scale, but only through vetted software executing within secure enclaves under the
governance of PoT. This enables shared computation, analytics, and Al processing across
organizations, jurisdictions, and domains without revealing information to any party and
without exposing underlying data to operators of the system, hosting providers, cloud
platforms, or intermediaries.

Quantum Privacy delivers end-to-end "zero trust" protection for all interactions, access
requests, computations, and persistent storage. These guarantees are implemented
through Privacy Pipes and defined by Privacy Algorithms, which employ a comprehensive
suite of mechanisms including:

Quantum-safe cryptography and quantum-resistant key exchange
Homomorphic encryption and computation on encrypted data
Multi-layer crypto-hashing and secure partitioning

Secure noise addition and differential privacy techniques
Tokenization and resource-level compartmentalization
Quantum-safe distribution of keys, salts, and secrets
Quantum-grade random-number generation

o 0O O O 0O O O

All PoT evaluations occur within a global, privacy-preserving Authorization Network that is
itself protected end-to-end by Quantum Privacy. This provides mechanisms to ensure that
authorization, validation, compliance enforcement, and computation remain secure,
anonymous, tamper-resistant, and jurisdiction-independent even as trust criteria evolve
and resources are reprocessed, re-combined, or reused over time.

Together, these capabilities make Quantum Privacy the foundational trust fabric for lawful,
privacy-preserving digital engagement, multi-party computation, global analytics, and
agentic Al-without ever compromising the security, confidentiality, or autonomy of the
people and organizations who own or steward the underlying data.
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3.2 Proof-of-Trust (PoT) and the Unified Trust Model (UTM)

Proof of Trust (PoT): Provides a universal mechanism through which individuals,
organizations, regulators, and data subjects can independently specify the trust,
safety, and compliance requirements governing their resources. PoT provides
mechanisms to ensure these requirements are automatically inherited and
cryptographically enforced across every computational, analytic, or derivative use,
preventing access to sensitive information unless all trust conditions are satisfied. By
extending enforcement across jurisdictions, domains, and successive reuses of a
resource, PoT creates a durable, verifiable framework for safe, lawful, and future-proof
processing—even as trust criteria adapt over time.

Unified Trust Model (UTM): Provides decentralized governance for all dimensions of
trust—including identity, security, privacy, compliance, data quality, semantic
interoperability, and commercial terms—across a global environment without requiring
harmonized policies or preexisting mutual trust.

The UTM reuses existing resources, policies, controls, and regulatory frameworks,
linking them through semantic web ontologies and machine-interpretable Trust
Taxonomies. This enables global-scale pooling, recombination, and reuse of resources
via Resource and Exchange Tokens while maintaining strict adherence to all applicable
laws, ethics, and contractual rights. The combination of UTM and PoT uniquely enable
frictionless resource pooling, reprocessing, and reuse on a global scale, while ensuring
that the policies, regulatory compliance, and contractual terms of all participants are
enforced end-to-end.

Proof-of-Trust Registration & Accreditation (UTM Extensibility): Any individual or
enterprise that connects Resources to the Quantum Privacy Network may define and
apply any Trust Criteria they choose, using Trust Authorities of their preference or
acting as their own Trust Authority. Participants can create Trust Criteria and Trust
Credentials directly within their Personal Privacy Networks (PPNs) or Enterprise Privacy
Networks (EPNs), often by reusing existing authorization infrastructure, contractual
agreements, regulatory controls, compliance frameworks, and internal governance
practices.

For Trust Criteria or Trust Credentials to be recognized outside a participant’s own
Privacy Network—or for Resource Tokens created under those criteria to be pooled,
recombined, reprocessed, reused, or monetized through the Privacy Network Exchange
(PNX)—those Trust Criteria must be registered and accredited under the Unified Trust
Model (UTM). Accreditation may be performed by the Proof-of-Trust Accelerator, a
UTM-accredited Trust Authority, or an Al-automated Proof-of-Trust Assessment
Service. During accreditation, the Trust Criteria are classified and bound to validated
metadata that determines how they map into existing Trust Taxonomies and how they
align, conflict, or interoperate with Trust Criteria used by other participants.
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Well-designed Trust Taxonomies enable the ongoing pooling, reuse, reprocessing, and
monetization of heterogeneous resources originating from disparate participants over
extended periods—often years or decades—without violating the Trust Criteria
embedded in the Trust Blocks that protect each Resource. Trust Taxonomies function
as semantic and computational bridges, enabling lawful, privacy-preserving
interoperability while ensuring that Resource Derivatives inherit all applicable rights,
obligations, restrictions, and compliance requirements.

The Unified Trust Model is inherently decentralized and infinitely extensible. It can
incorporate any existing or future trust framework, accreditation methodology,
regulatory regime, risk scoring model, contractual structure, or governance mechanism
without requiring consistency or pre-existing mutual trust among participants. By
reusing and linking existing resources, policies, controls, and interpretative frameworks
through semantic web ontologies and machine-interpretable Trust Taxonomies, the
UTM supports federated governance of ratings, reputation, verification, and trust
across global networks of individuals, enterprises, institutions, devices, and
autonomous agents.

UTM Governance Model: The Unified Trust Model further includes a decentralized
Governance Model that provides mechanisms to ensure the long-term consistency,
reliability, and lawful interoperability of Trust Criteria and Trust Taxonomies across the
Quantum Privacy Network. The Governance Model performs three primary functions:

(1) Trust Criteria Alignment and Constitutional Consistency: The Governance Model
validates whether newly introduced or revised Trust Criteria are consistent with the
foundational principles of the UTM, including privacy preservation, lawful process,
human rights protections, cybersecurity integrity, and verifiable accountability.
Where Trust Criteria conflict with these foundational principles, the Governance
Model may formally subordinate, neutralize, or override the conflicting provisions—
analogous to how a court declares a statute unconstitutional. This provides
mechanisms to ensure that no participant-defined Trust Criteria or Trust Credential
can undermine privacy, security, ownership rights, or regulatory compliance within
the network, even if introduced by powerful or centralized actors.

(2) Semantic Unification and Cross-Taxonomy Interoperability: Because Trust
Taxonomies are produced by heterogeneous participants—enterprises, regulators,
industries, standards bodies, PPN/EPN operators, or autonomous agents—the
Governance Model provides a continuous, decentralized mechanism for mapping,
harmonizing, and reconciling disparate Trust Taxonomies. This allows Resource
Tokens and their associated Trust Blocks to interoperate even when defined under
incompatible or domain-specific trust frameworks. Through semantic
normalization, ontology alignment, and machine-interpretable mapping rules, the
Governance Model provides mechanisms to ensure that Resources originating from
different sectors, jurisdictions, governance structures, or historical Trust Criteria
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(3)

can still be pooled, recombined, reprocessed, reused, and monetized without
violating the Trust Criteria that govern them.

Evolution, Red-Teaming, and Durable Backward Compatibility: Governance
Model maintains an extensible, future-proof framework that allows Trust Criteria,
Trust Credentials, and Trust Taxonomies to evolve over time as technologies, laws,
regulations, market requirements, and societal expectations change. Updates
undergo rigorous red-teaming, peer review, adversarial testing, and
multistakeholder consensus—especially for high-impact areas such as
cybersecurity standards, authentication and identity-linking rules, regulatory
compliance frameworks, and privacy-preserving safety requirements. Importantly,
the UTM provides mechanisms to ensure that Trust Criteria bound to historical
Resource Contributions remain enforceable and compatible with new or revised
Trust Taxonomies, preserving continuity and guaranteeing that legacy Resources
and their Derivatives continue to respect all rights, obligations, ownership
constraints, and compliance requirements regardless of how the ecosystem
evolves.

Together, these governance functions allow the Unified Trust Model to operate as a
living, extensible trust framework—capable of accommodating new Trust Authorities,
new technologies, new compliance regimes, and new forms of Resource Derivatives—

while preserving the integrity, privacy, and lawful enforceability of every Resource ever

contributed to the Quantum Privacy Network.

3.3 EasyAccess Authorization, Links & Messaging

EasyAccess Authorization Network: Utilizes Quantum Privacy, Proof-of-Trust, and the
Unified Trust Model to enable privacy-preserving authorization capability for any user
interaction or resource utilization while simultaneously enforcing the privacy,
cybersecurity, regulatory compliance, contractual rights and commercial terms of all
Privacy Network participants across organizations, systems, and devices - all without
revealing any information to any person, system, or organization.

EasyAccess can efficiently enforce access authorization anonymously at the finest
level of granularity — a single attribute, by a single person, on a single device, for
specified purpose, one time. This enables secure, convenient, on-demand, privacy-
preserving authorization and interaction across Personal Privacy Networks (PPNs) and
Enterprise Privacy Networks (EPNs), supporting end-to-end process orchestration and
ad hoc individual access across websites, mobile apps, digital content, Saa$S systems,
and messaging channels.

It enables frictionless many-factor authentication, identity, and attribute verification &
linking, and supports anonymous user provisioning & precision anonymous
personalization on demand.
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e EasyAccess Links & API: Enable privacy-preserving, omni-channel outreach,
engagement, and personalized interaction across websites, mobile apps, email,
messaging platforms, and digital content—with every interaction executed inside
Quantum Privacy Cells (QPCs) and their associated Privacy Domains. EasyAccess
Links allow any website, mobile app, resource, or digital interaction to be accessed,
provisioned, shared, or personalized through a single, trust-verified link. When a user
engages with an EasyAccess Link or with any app or content connected through the
EasyAccess API (implemented via standards-based OAuth 2.0), the system
automatically activates the user’s existing QPC or creates one on demand via their
Personal Privacy Network (PPN). All authentication, consent, rights enforcement,
personalization, and compliance checks are performed within the encrypted Privacy
Domain of that QPC, allowing processes to flow through existing infrastructure and
systems without risking privacy, cybersecurity, or compliance. Organizations and
creators can generate EasyAccess Links in seconds using the EasyAccess Builder or
API, and distribute them instantly across existing email, SMS, social media, advertising
networks, or embedded Ul components. EasyAccess Rewards incentivize publishing,
sharing, and accessing links, accelerating viral adoption and strengthening
Engagement and Exchange Networks.

* EasyAccess Messaging: Extends these capabilities with privacy-preserving or fully
anonymous omni-channel communication, delivered through open messaging
protocols, advertising networks, and unified messaging platforms. All messages are
generated from within the sender’s QPC, using trust-verified metadata that never
reveals personal information orinternal enterprise details. When a recipient opens a
message, clicks a link, or interacts with a chatbot, the system validates the recipient
through their PPN and routes the interaction into their own QPC—automatically
instantiating a new QPC if none previously exists, triggered by consent embedded in
the interaction. Al-generated or human-authored outreach may dynamically
incorporate EasyAccess Links to applications, services, or digital content, enabling
precision engagement without exposing identities, device identifiers, or interaction
histories.

3.4 Cryptographic Boundaries via Privacy Domains & Quantum Privacy
Cells

In one embodiment, every Quantum Privacy Cell (QPC), Personal Privacy Network (PPN),
and Enterprise Privacy Network (EPN) resides within a Privacy Domain—a quantum-
sealed, cryptographic boundary that defines the lawful containment zone for privacy-
preserving computation, resource reuse, and multi-party coordination.

As described in the WebShield QP-Drilldown for Provisional Patent Filing (2025-05-12), §§
2.1-2.3,883.2-3.4,84.5.1 (“Components”), and § 5.1.6 (“Privacy Pipes”), Privacy Domains
operate as governed computational enclaves that establish trusted execution and
containment zones for federated, verifiable operations under the Unified Trust Model.
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Device Quantum Privacy Cells (Device QPCs) and their associated Device Privacy
Domains function as equivalent cryptographic containment zones for autonomous
systems, embodied Al, robots, and distributed devices. Like Personal and Enterprise
QPCs, Device QPCs enforce zero-trust boundaries, policy constraints, Trust Block lineage
inheritance, and continuous Proof-of-Trust validation across sensing, internal
computation, tool use, and actuation. This provides mechanisms to ensure that devices
participate in the Quantum Privacy Network under the same lawful, auditable, and
revocable governance as people and enterprises.

Within each Privacy Domain, authorized resources—including, but not limited to, data,
algorithms, models, process logic, intellectual property, legal rights, infrastructure,
relationships, or derived outputs—may be recombined, reprocessed, and reused at zero
marginal cost without compromising privacy, regulatory compliance, or commercial
rights. Privacy Domains support recursive, lineage-preserving reprocessing and derivative
generation without breaking Trust Criteria inheritance, making them the primary substrate
for Resource Tokenization, Trust Block enforcement, and all privacy-preserving
computation under Quantum Privacy.

Each Privacy Domain is protected by Quantum Boundary mechanisms that enforce
lawful computation and prevent any unauthorized data egress or leakage. These
boundaries implement Privacy Algorithms, Privacy Pipes, Trust Credentials, Trust Criteria,
Proof-of-Trust (PoT) attestations, and policy-binding Trust Blocks, collectively maintaining
the integrity, provenance, and lawful execution of all operations. Any access, use, or
sharing of Quantum Privacy Resources is governed by a global decentralized
authorization network—in a one embodiment, the EasyAccess Authorization Network—
anchored in the Unified Trust Model. In this embodiment, all authorization, compliance
verification, and credential validation performed within a Privacy Domain are
cryptographically sealed and quantum-safe end-to-end, ensuring that no participant,
operator, cloud provider, or intermediary can bypass, observe, or infer protected
processes.

In an alternative embodiment, Privacy Domains may be incrementally implemented
using existing “dual-use” enterprise infrastructure—including cloud platforms, identity
systems, encryption services, legacy applications, and cybersecurity controls—without
requiring migration to new systems. Under this model, the system forms Classical Privacy
Domains, wherein data remains opaque yet is mapped into the formats, schemas, and
terminologies expected by recipient software’s Trust Credentials, while computation is
partitioned across neutral secure enclaves (e.g., AWS Nitro Enclaves) over which no
participating organization possesses decryption privileges. This supports off-the-shelf
software and dramatically reduces deployment, compliance, and integration costs by
reusing infrastructure that is already deployed and already approved—while still enabling
bullet-proof, cross-organizational security for privacy-preserving computation at global
scale.
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The Unified Trust Model enables global enforcement and governance of security, privacy,
compliance, and commercial terms—without requiring consistency or mutual trust
among participants. It reuses existing resources, policies, and controls, linking them
through semantic web ontologies to support decentralized governance of ratings,
reputation, and trust. This enables global-scale resource pooling and reuse via Resource
and Exchange Tokens. All computation within a Privacy Domain is lawful by design, since
all transformations, analytic outputs, and derived resources are encapsulated in Trust
Blocks governed by PoT Credentials and Trust Criteria.

As further detailed in the QP-Drilldown, Privacy Domains function as secure nodes within a
federated mesh of interconnected Privacy Networks. Each node can host data stores,
analytic engines, and Al services that operate entirely within privacy-preserving
boundaries. Participation requires issuance of a Trust Credential confirming that the
domain satisfies all applicable Trust Criteria before it may engage in any computation or
data exchange. These Trust Credentials are lineage-linked to the underlying QPC or
PPN/EPN that anchors the Privacy Domain.

Privacy Domains are interconnected by Privacy Pipes—logical overlay channels that
enforce quantum-safe, zero-trust boundaries and guarantee that data routed through
them can only be accessed within the destination Privacy Domain unless explicitly
authorized by PoT. Each Trust Block, as the atomic container of Quantum-Privacy-
protected data, binds the corresponding Privacy Graph to its governing Trust Criteria and
Credentials, enabling lawful reuse and recombination at zero marginal privacy risk and
near-zero marginal cost.

Together, these constructs define the Quantum Boundaries of the Privacy Network
Exchange (PNX)—dynamic, verifiable, cryptographically sealed perimeters that form the
substrate for federated Al learning, autonomous contracting, composable value exchange,
and tokenized resource sharing. They enable complex, cross-organizational Al processes
to execute securely without transferring underlying data, while preserving the legal,
ethical, and privacy assurances codified in the Proof-of-Trust and Quantum Privacy
frameworks. Each Privacy Domain thus serves as a modular node within the Quantum
Privacy Exchange (QPX) itself—an auditable, policy-enforced ecosystem that supports
lawful collaboration among individuals, enterprises, and Al systems while ensuring
continuous alignment with human-defined trust and compliance principles.

3.5 Resource Tokenization, Trust Credentials & Trust Blocks

In various embodiments, any digital, human, legal, or organizational resource may be
converted into a QPX Resource Token by mapping a copy or representation of the
resource—or its APls, interfaces, semantics, or abstract data model—into a document or
stream, encrypting it with a trusted public key, and posting it to a Privacy Agent within the
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originating Privacy Domain. This enables the Quantum Privacy Network to tokenize any
type of asset or capability, including but not limited to:

e rightsto use or rely upon data, files, or documents;

e rightsto use software, algorithms, or computational services;

e rights derived from legal contracts or regulatory authority;

e rightsto display, incorporate, or distribute branded content;

e rightsto utilize infrastructure, models, or other operational resources.

Once mapped, the resource is described through a Resource Description, which
captures its structure, semantics, provenance, dependencies, and operational
characteristics. Trust Credentials are then generated by one or more Trust Services and
digitally signed by their issuing Trust Authorities. These Trust Credentials may include, but
are not limited to:

e APl specifications, interfaces, method signatures, or invocation semantics;

¢ data models, ontologies, schemas, orterminologies;

e provenance records and audit history, including lineage of prior transformations;

¢ independent assessments, certifications, or regulatory attestations;

e supporting documents such as policies, licenses, agreements, or warranties.

¢ semantic classification tags for search, query & Al training, privacy, security & rights
compliance, provenance mapping, terminology mapping, and semantic interoperability

In parallel, Trust Criteria describe the credentials or conditions required to authorize any
access or use of the resource or its derivative outputs. Trust Criteria may include:

e authorized purposes, permissible recipients, and permitted contexts of use;
e jurisdictional, regulatory, statutory, or contractual requirements;

e cybersecurity or risk-mitigation requirements;

e licensing, payment, attribution, or revenue-sharing terms;

¢ minimum authentication or identity-verification requirements;

e semantic interoperability requirements or taxonomy alignment rules.

Privacy Agents cryptographically bind the Resource Description, Trust Credentials, and
Trust Criteria into a unified Trust Block, which is then written to the Proof-of-Trust public
ledger or a trusted persistence system under the governance of the Unified Trust Model.
Each Trust Block forms the atomic policy container and cryptographic enforcement record
forthat resource. A single Resource Token may incorporate Trust Criteria and Trust
Credentials issued by multiple different Trust Authorities and anchored in different Trust
Taxonomies, enabling compliance with disparate organizational, regulatory, or
jurisdictional requirements.

When access or use of a Resource is requested, the Privacy Agent evaluates all relevant
context—including the requesting user, device, or platform; the process state;
jurisdictional boundaries; the identity and Trust Credentials of involved organizations; the
source and destination Privacy Domains; and the PoT status of the initiating QPC or
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PPN/EPN—and determines which Trust Criteria apply to this specific request and whether
the available credentials satisfy them. Only if all applicable Trust Criteria are fully met will
the Privacy Agent authorize access, computation, or derivative generation within the
Privacy Domain.

Trust Criteria, Trust Credentials, and Resource Descriptions may all be incorporated into
Trust Taxonomies managed by one or more Trust Authorities. These taxonomies provide
semantic structure, interoperability rules, and classification relationships that enable
Privacy Domains to reconcile heterogeneous resources, policies, and provenance
information across organizations, jurisdictions, and systems. Through this mechanism,
Trust Taxonomies enable lawful pooling, lineage-preserving reuse, cross-domain
interoperability, and large-scale resource recombination across the Privacy Network
Exchange.

By binding resources to Trust Criteria, Trust Credentials, and lineage-linked Trust Blocks,
the Quantum Privacy Network provides mechanisms to ensure that all upstream rights,
obligations, and constraints propagate automatically to every downstream use,
transformation, or Resource Derivative—creating a global, privacy-preserving, self-
enforcing framework for lawful reuse and composable value formation.

3.6 Resource Pools and Quantum Privacy Cell Anchoring

Resource Pools provide the structural and economic foundation for large-scale reuse,
recombination, and value distribution in the Quantum Privacy Exchange (QPX). In various
embodiments, a Resource Poolis a cryptographically governed collection of Resource
Tokens—each anchored in its own Trust Block and Privacy Domain—that share common
Trust Criteria, semantic frameworks, governance parameters, or operational purposes.

QPC Anchoring for Ownership, Governance, Contracting & Legal Protections

Every Resource Poolis anchored to a Quantum Privacy Cell (QPC), which serves as the
Pool’s legally recognized and cryptographically governed entity. In a one embodiment, a
QPC operates as aring-fenced, pass-through legal structure—implemented as a
digitally instantiated Delaware Series LLC or equivalent jurisdictional entity—that provides:

o limited liability protections for all contributors and participants;

o ring-fenced segregation of assets, obligations, entitlements, and liabilities, ensuring
that the rights, risks, and revenue streams associated with one Resource Pool cannot
encumber any other Pool or stakeholder;

e« pass-through tax treatment, enabling income or value flows to be recognized directly
by stakeholders without entity-level taxation (where jurisdictionally permitted);

e jurisdiction-specific compliance profiles, allowing each QPC to satisfy the laws,
regulations, privacy rules, or fiduciary frameworks of a particular country, state,
industry, or sector;
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¢ contracting and commercial capacity, permitting the QPC to enter into binding
agreements on behalf of its Resource Pool without reliance on a centralized
intermediary;

e programmable governance, including automated creation, amendment, and
enforcement of QPC Operating Agreements, voting rules, delegation authorities,
arbitration procedures, capability ceilings, and revocation protocols;

« entitlement and value-distribution frameworks that allocate revenue, residual rights,
Public-Benefit Derivative Rights (PBDRs), and other value flows to Resource Token
owners;

e cryptographically sealed recordkeeping, ensuring that provenance, rights, lineages,
and compliance states are tamper-resistant and permanently auditable; and

e privacy-preserving or fully anonymous KYC/AML processes, enabling many-factor
authentication, identity proofing, account linking, and regulatory compliance without
exposing personal or organizational data.

The last three capabilities—programmable governance, cryptographically sealed
recordkeeping, and privacy-preserving/anonymous KYC-AML—collectively enable the
automatic, seamless, zero-marginal-cost creation of new QPCs. Because:

e Programmable governance allows QPCs and their Operating Agreements to be
instantiated, configured, and enforced entirely through machine-interpretable rules
without human intervention.

¢ Cryptographically sealed recordkeeping provides the durable legal, compliance, and
provenance evidence required to treat each automatically created QPC as a valid,
regulator-ready legal entity.

e Anonymous or privacy-preserving KYC/AML allows individuals, enterprises, Al
agents, and devices to acquire or activate new QPCs instantly, without exposing
identifying information, and without requiring manual verification, human review, or
centralized oversight.

Together, these mechanisms enable the Quantum Privacy Network to spawn new QPCs
on demand as a by-product of normal system operation, allowing billions of QPCs to be
created globally—each with full legal enforceability, proper jurisdictional alignment, and
continuous PoT-verified compliance—at effectively zero marginal cost.

By anchoring each Resource Pool within a QPC, the system enables every Pool to function
as a legally distinct, privacy-preserving, and economically self-sustaining digital
cooperative. Contributors gain enforceable ownership and participation rights, while
enterprises and institutions benefit from clear liability boundaries, predictable tax
treatment, and jurisdictional consistency. QPC anchoring thus provides the legal,
economic, and governance substrate that allows Resource Pools to operate as
autonomous, composable economic entities within the Privacy Network Exchange (PNX).
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Core Definition of Resource Pools

Each Resource Pool has its own Pool-level Resource Description, Trust Criteria, and Trust
Credentials, which define how the Pool behaves as a unified digital asset. These Pool-level
policies may specify:

e« the purposes forwhich the aggregated resources may be used;

o thejurisdictions, regulatory regimes & contractual terms that constrain their use;

¢ the governance or QPC operating agreements under which the Pool is managed;

o the logic governing how derivative outputs inherit rights, obligations & provenance;
e the entitlement rules determining how value flows are distributed to contributors.

A Resource Pool may include data, models, algorithms, workflows, semantic assets,
compute resources, policies, or rights—and can be structured to support training,
personalization, cross-enterprise workflow automation, federated analytics, multi-domain
orchestration, or composite Al systems. All resources within the Pool remain
cryptographically sealed and privacy-preserved, and all access, computation, and reuse
are governed by Proof-of-Trust (PoT) enforcement.

Resource Pools function as composable digital cooperatives, enabling large-scale, zero-
marginal-cost reuse of tokenized resources while guaranteeing that contributors retain
control over their rights, constraints, and derivative-value entitlements. These Pools serve
as the substrate for the Privacy Network Exchange (PNX), allowing participants to
contribute once and benefit continuously from lawful reuse across applications, markets,
jurisdictions, and generations of derivative systems.

3.7 Resource Pool Regeneration, Cloning, and Hybridization

In various embodiments, Resource Pools within the Quantum Privacy Exchange (QPX) may
be dynamically Regenerated, Cloned, or Hybridized to support jurisdiction-specific
constraints, optimize for new technology platforms or Al models, incorporate updated
Unified Trust Model (UTM) taxonomies, or improve computation and reuse efficiency.
These regenerative capabilities allow Resource Pools to evolve continuously while
preserving the provenance, rights, and residual-value entitlements of all contributors.

Regeneration of Resource Pools

A Resource Pool may be Regenerated by re-mapping its constituent Resource Tokens,
Trust Blocks, Resource Descriptions, and Privacy Graphs into a new or updated structural
configuration that reflects:

e revised QPC Operating Agreements or governance rules;

o modified Trust Criteria or Trust Credentials;

e updated or newly adopted Trust Taxonomies under the UTM;

¢ new Privacy Algorithms optimized for sector-specific or jurisdiction-specific
requirements, or better latency, performance, or costs for specific constituencies;

¢ updated compliance frameworks, jurisdiction-bundle mappings, or regulatory
interpretations;
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¢ improved semantic-linkage models that enhance interoperability across platforms;
e or performance-driven reconstruction to make computation or reuse more efficient.

During Regeneration, existing lineage remains fully preserved. Each Resource Token
maintains cryptographic linkage to its upstream provenance, while the new Resource Pool
creates a derivative lineage vector documenting how its structure, semantics, and policy-
governed constraints differ from the prior Pool. All rights, obligations, and redistribution
rules encoded in the upstream Trust Blocks are inherited unless explicitly superseded by
new, PoT-validated criteria. This allows Resource Pools to adapt to evolving legal,
technological, and market environments without breaking continuity of rights, constraints,
or entitlements.

Cloning for Specialization
In an alternative embodiment, Resource Pools may be Cloned to produce specialized
variants optimized for:

o different regulatory jurisdictions (e.g., EU GDPRvs. U.S. HIPAA vs. India DPDP);

o different industry sectors or market verticals, such as healthcare, finance,
education, logistics, or sustainability;

o different customer ecosystems or enterprise networks;

o different Al model architectures, training pipelines, ontologies, or runtime
environments;

o different geographic or linguistic contexts;

« different Privacy Algorithms, noise-injection methods, anonymization rules, or
cryptographic policies; or

o different trust-weighting regimes under Adaptive Global Policy Weighting (AGPW).

Cloning preserves all upstream provenance, but allows the new Pool to incorporate:

e additional or stricter Trust Criteria;

¢ enhanced Trust Credentials from new or sector-specific Trust Authorities;
o alternative Resource Model metadata;

o different onboarding rules;

e jurisdiction-limited capability ceilings;

e orpurpose-specific constraints driven by QPASH safety heuristics.

Cloning also enables “template-based” creation of domain-specific Resource Pools that
can be rapidly deployed in new geographies or industries using proven, PoT-validated
structures.

Al-Distilled Derivative Resource Pools

In a various embodiments, Regeneration may incorporate Al-distilled knowledge graphs
constructed from historical Privacy Graphs and Resource Pools. These distilled derivative
Pools:

e preserve aggregated, de-identified knowledge;
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¢ eliminate detailed private information that incurs rights-management complexity;

¢ reduce computational overhead for downstream transformations; and

¢ retain legally reusable semantic patterns, models, and insights without storing
sensitive raw data.

Distillation occurs entirely within Privacy Domains using reversible lineage and zero-
knowledge protections to provide mechanisms to ensure that no sensitive details escape,
even when producing compact derivative knowledge structures optimized for training or
inference.

In this model, the new Poolinherits the Trust Criteria governing the derivative outputs but
omits the detailed raw privacy artifacts, simplifying compliance while amplifying lawful
reuse.

Derivative Rights for Resource Pool Owners
Whenever a Resource Pool is Regenerated or Cloned, contributors to the original Pool
retain verifiable derivative rights in the newly created Pool:

¢ Resource Token owners receive fractional or proportional derivative participation
rights;

e upstream contributors receive ongoing interest in future value flows, including revenue
or rights-based distributions;

¢ Trust Blocks governing the original Pool propagate residual obligations, constraints,
and rights redistribution formulas into the new Pool;

e and Public-Benefit Derivative Rights (PBDRs), where applicable, propagate into
successor Pools unless explicitly revoked.

This provides mechanisms to ensure that evolution, specialization, or restructuring of
Resource Pools does not dilute or eliminate the economic or contractual rights of
contributors. Regeneration thereby becomes a value-amplifying mechanism rather than a
dilution event.

Hybrid Resource Pools

Resource Pools may also be Hybridized by combining multiple Pools—potentially derived
from different jurisdictions, market verticals, technology platforms, or Al ecosystems—into
a unified, regenerated Pool optimized for:

e greater scale or expanded market coverage;

e cross-sector interoperability;

e aggregating rights for multi-jurisdiction compliance;

e enhanced specialization for specific industries, enterprises, or communities; or

e composite Al training datasets & model-fusion pipelines executed under PoT
constraints.

Hybrid Resource Pools merge Trust Criteria, Trust Credentials, policy bundles, entitlement
rules, and lineage maps from all contributing Pools. Conflicts are automatically reconciled
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by the UTM’s policy-intersection resolver, which applies the most restrictive enforceable
rule across overlapping jurisdictions or governance regimes.

Value-sharing terms for Hybridization may be:

e« contractually negotiated among managers, subject to approval by token owners, or
e dynamically market-priced when sufficient liquidity exists to determine value signals.

All hybridization steps remain lineage-linked, PoT-validated, and cryptographically
reversible.

Regeneration as a Continuous-Evolution Mechanism

Across these embodiments, Regeneration and Cloning allow Resource Pools to operate as
continuously evolving economic organisms. Rather than remaining static collections of
resources, each Pool can adapt fluidly as its surrounding environment changes—whether
those changes arise from new regulations, shifting market demands, advances in Al and
computational methods, updated trust frameworks, emerging jurisdictional requirements,
or improvements in privacy-preserving or cybersecurity techniques.

Because every transformation is bounded by Proof-of-Trust logic and anchored to lineage-
linked Trust Blocks, each evolution of a Resource Pool preserves lawful enforceability,
provenance integrity, and value-distribution obligations. At the same time, Regeneration
eliminates obsolete constraints, reconciles conflicting requirements, and incorporates
updated governance or performance models. This enables Resource Pools to evolve in
step with technological, regulatory, and commercial developments while maintaining
strict compliance, cryptographic auditability, and continuity of rights for all stakeholders.

3.8 Personal and Enterprise Privacy Networks

Personal Privacy Networks (PPNs):

PPNs provide anyone with a personal, cryptographically protected network that unifies
their web, email, social networking, messaging, applications, digital content, and Al
interactions in a person-centered decentralized network under individual control. Every
PPN is anchored in a Personal Quantum Privacy Cell (QPC) that creates a private,
encrypted Privacy Domain for all digital activity, ensuring that identity, behavioral data,
preferences, and interaction histories are never exposed to enterprises, platforms, cloud
providers, or intermediaries.

PPNs enable anonymous, pseudonymous, or verifiably identified access to websites,
services, and apps; personalized Al operating entirely within the individual’s QPC; private
messaging and coordination with people, organizations, devices, and Al agents; and
privacy-preserving payments and transactions without requiring that personal information
or account details be revealed to counterparties.

Through QPC-governed interaction, PPNs give each person fine-grained, programmable
control over their identity attributes, rights, consents, and data-use constraints—enforcing
all trust, safety, compliance, and contractual requirements automatically. PPNs act as the
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universalinterface for engaging with Enterprise Privacy Networks (EPNs), EasyAccess

Links & Messaging, and the Privacy Network Exchange (PNX), ensuring that every cross-
party interaction inherits the individual’s trust criteria and cannot occur unless all Proof-of-
Trust (PoT) requirements are satisfied.

PPNs also support resource contribution and value participation within the PNX. People
can contribute attention, engagement, expertise, data, compute access, or other personal
resources as tokenizable assets, receiving proportional value in Resource and Exchange
Tokens—while keeping all underlying data & identities sealed inside their QPC.

Device Privacy Domains extend these same protections to autonomous systems and
embodied Al. Just as PPNs anchor personal participation and EPNs anchor organizational
participation, Device QPCs anchor the cryptographic identity, legal status, and trust
boundaries for devices operating on behalf of people, enterprises, or Nature Trusts. This
allows devices to acquire delegated rights, execute tasks, or contribute resources while
preserving the privacy, accountability, and policy constraints inherited from their human or
institutional sponsors.

Together, PPNs form the person-centered foundation of the Quantum Privacy Network,
enabling individuals to interact, collaborate, transact, coordinate, and benefit
economically across digital domains—without surrendering privacy, cybersecurity,
autonomy, or legalrights at any stage.

Enterprise Privacy Networks (EPNs):

Enterprise Privacy Networks enable privacy-preserving data sharing, analytics, policy
enforcement, and Al-driven process automation across organizations and people on a
global scale—without risking the privacy, security, compliance, or commercial rights of
any participants.

EPNs provide each organization with a private, cryptographically protected operational
domain—implemented through Quantum Privacy Cells (QPCs) and their associated
Privacy Domains—through which it can participate in the Privacy Network Exchange (PNX)
using its existing systems, APlIs, infrastructure, and legal agreements as dual-use assets.
All enterprise computation, analytics, and Al operations occur entirely within these QPC-
governed domains, ensuring that no sensitive data, metadata, business logic, or regulatory
controls are ever exposed to external parties or intermediaries.

Within an EPN, internal data, workflows, compliance frameworks, and compute capacity
can be represented as network-ready resources with fine-grained, programmable controls
over how they are accessed, combined, or reused across organizational boundaries. All
cross-party interactions—including collaboration with customers, partners, regulators,
and Al systems—are mediated through Personal Privacy Networks (PPNs), which serve as
the universal privacy-preserving interface for identity, authorization, and engagement.

By containing computation within QPCs and routing all interactions through PPNs, EPNs
enable secure, cross-organizational workflow automation and end-to-end Al optimization
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even among parties that do not trust one another. Participants can jointly orchestrate
processes such as eligibility, claims, reconciliations, compliance checks, multi-party
verifications, and supply-chain or financial operations—without compromising privacy,
cybersecurity, regulatory compliance, or commercial rights.

EPNs integrate seamlessly with other enterprise and personal domains to support multi-
party workflows, coordinated analytics, and value exchange, allowing organizations to
maintain their existing technology stacks and obligations while contributing data,
workflows, compute resources, and compliance rules as tokenized assets within the PNX.
As Resource, Engagement, Exchange, and Solution Providers, EPNs receive proportional
value through Resource and Exchange Tokens, enabling scalable, lawful Al automation
and cross-domain collaboration without requiring new capital-intensive infrastructure.

Quantum Privacy Networks (QPNs):

Quantum Privacy Networks use Quantum Privacy™, Proof-of-Trust (PoT), and the Unified
Trust Model (UTM) to interconnect Personal and Enterprise Privacy Networks (PPNs and
EPNSs) into decentralized, privacy-preserving Resource Pools through their underlying
Quantum Privacy Cells (QPCs) and Privacy Domains. This architecture enables cross-
organizational resource pooling, linking, and computation—including global analytics, Al
training, optimization, precision personalization, and end-to-end workflow orchestration—
without ever revealing sensitive or personally identifiable information to any person,
system, or organization.

QPNs support privacy-preserving or fully anonymous interaction through EasyAccess
Links, messaging channels, and APls, all mediated by the EasyAccess Authorization
Network (EA-AuthNet). EA-AuthNet verifies compliance with all relevant privacy,
cybersecurity, regulatory, contractual, and commercial requirements before permitting
any interaction. Critically, this verification occurs without leaking information back to
the PPNs or EPNs whose resources participate in the Quantum Privacy Network, ensuring
complete separation between lawful use and resource provenance.

Most importantly, this architecture allows participants to permit their data and other
Resources to be repeatedly pooled, reprocessed, recombined, and reused—without
ever losing control or diluting their fractional ownership in all future generations of
Resource Derivatives created from those contributions.

3.9 Privacy Network Exchange (PNX) & Quantum Privacy Exchange (QPX)
Privacy Network Exchange (PNX):

The Privacy Network Exchange provides the coordination layer through which privacy-
sensitive, regulated, and proprietary resources can be pooled, recombined, reprocessed,
and reused at zero marginal cost. Each participating resource—data, models, workflows,
content, compute, or contractual rights—is represented as a QPX Resource Token
governed by its originating Quantum Privacy Cell (QPC) and lineage-linked Trust Block.
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PNXis designed for incremental, capital-efficient deployment. It reuses the “dual-use”
infrastructure, legal agreements, governance frameworks, cloud environments, APls, and
operational practices already in place across participating enterprises and institutions. By
leveraging what organizations already have—rather than requiring new platforms or
proprietary walled gardens—the PNX removes the cost and complexity barriers that have
historically prevented cross-organizational Al collaboration.

This same dual-use model extends upward into the Al-native layers. Because PNX
supports lawful, privacy-preserving resource pooling across organizations and domains,
the Quantum Privacy Al Network (QPAN) can operate as a global Al substrate without
requiring new data centers, centralized compute hubs, or new cloud platforms.
Participants maintain full control of their existing technology stacks and compliance
regimes while gaining the ability to securely exchange, orchestrate, and reuse resources
across domains, jurisdictions, and industries.

Quantum Privacy Exchange (QPX):

The Quantum Privacy Exchange establishes an auditable, policy-driven, cryptographically
enforced substrate for safe, lawful, cross-domain computation and value exchange at any
scale. QPX applies end-to-end Zero-Trust and quantum-resistant protections through
Privacy Pipes, Quantum Privacy Cells (QPCs), and Privacy Domains for every participating
person, enterprise, device, or autonomous agent.

Within the Quantum Privacy Exchange (QPX):

* Every computation, contract, and interaction is bound to cryptographic
provenance through its originating QPC and lineage-linked Trust Block.

* All operations inherit enforceable Trust Criteria—including privacy, regulatory
constraints, contractual terms, and purpose limitations—from the Resource Tokens
that participate in an execution.

* No platform, operator, or counterparty gains visibility into underlying data or
models unless every applicable Proof-of-Trust (PoT) requirement is satisfied.

Together, these guarantees allow QPX to enable frictionless, peer-to-peer sharing and
recombination of resources among individuals, enterprises, devices, and Al agents—
while simultaneously supporting global-scale resource pooling and exchange across the
broader Privacy Network Exchange (PNX).

QPX therefore functions not only as a secure computational substrate but as the global
exchange layer for the Quantum Privacy Network. It allows verified resources—including
data, models, compute, content, algorithms, workflows, and contractual rights—to be
lawfully reused, recombined, and transformed into new Resource Derivatives, all without
revealing provenance information or weakening contributors’ ownership and control.

Device QPCs participate in the PNX and QPX in the same manner as human and enterprise
actors. Their Device Privacy Domains allow them to contribute sensor streams, compute
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cycles, embodied actions, and autonomous services as reusable QPX Resources—without
exposing internal state, raw telemetry, or control pathways. All device-mediated
operations remain policy-bounded, lineage-linked, and governed through Proof-of-Trust
and the Unified Trust Model.

In this architecture, local privacy and global interoperability coexist: Al systems and
distributed workflows can safely span institutions, jurisdictions, and industries, while
every participant retains cryptographic, policy-enforced control of their resources across
every generation of reuse.

3.10 Quantum Privacy Al Network (QPAN)

The Quantum Privacy Al Network (QPAN) organizes Al development, deployment, and
governance into federated Quantum Privacy Al Accelerators, each operating as a lawful,
privacy-preserving, and economically self-funding hub within the overall Quantum Privacy
Network. Every Accelerator is rooted in an Accelerator Quantum Privacy Cell (QPC),
which anchors a hierarchical network of linked Personal and Enterprise Privacy Networks
(PPNs/EPNs), Exchange Networks, and Resource Pools.

Collectively, these interconnected entities function as Engagement Providers, Resource
Providers, Exchange Providers, and Solution Providers, forming the operational lattice
through which Al systems securely access, reuse, and recombine shared resources. All
computation and coordination occur entirely within Quantum Privacy Domains governed
by the Unified Trust Model (UTM) and validated through Proof-of-Trust (PoT) attestations,
ensuring Al systems operate lawfully, safely, and with absolute privacy across domains
and jurisdictions.

Device QPCs operate as first-class participants within QPAN, enabling embodied agents
and autonomous systems to act as Engagement, Resource, and Solution Providers.
Because each device operates inside its own Device Privacy Domain, its contributions
remain privacy-preserving, policy-aligned, and linked to the Trust Criteria of its human,
enterprise, or Nature Trust sponsors. This provides mechanisms that can ensure that
device-mediated Al behaviors remain fully accountable, auditable, and revocable within
QPAN’s federated governance structure.

Each Quantum Privacy Al Accelerator establishes Exchange Networks and Resource
Pools and executes cryptographically signed contracts—via QPCs and their associated
Trust Blocks—with multiple counterparties, including but not limited to:

o Al Providers that supply models, algorithms, data pipelines, compute infrastructure,
devices, and application frameworks. In exchange for zero-marginal-cost access and
reuse of enabling QPX Resource Tokens, such providers receive distribution,
engagement & revenue participation rights tied to the Al capabilities they power.

o Personal & Enterprise Privacy Networks (PPNs/EPNs), which act as both distribution
and personalization layers and as zero-marginal-cost resource gateways within the
Quantum Privacy Exchange. These networks provide lawful, privacy-preserving access
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and reuse of enabling QPX Resource Tokens—including data, compute, algorithms,
models, workflows, and digital assets—to which they hold verified rights under their
governing Trust Blocks. In exchange, the PPNs and EPNs gain rights to access,
integrate, and utilize Al Services and autonomous or semi-autonomous Al Agents
within their privacy domains for personalized or enterprise-specific purposes. These Al
Agents and Al Services represent Derivative Resources that emerge from the lawful
transformation and combination of shared resources. Each participant’s
contributions—data, model, knowledge, engagement, or infrastructure—are
automatically tokenized and linked to fractional residual rights in the Resource
Derivatives generated through operation of the Accelerator and recorded within its
associated Trust Blocks.

e Other Exchange Networks and Resource Pools, to co-develop value-added, Al-
enhanced Resource Derivatives and Resource Pools. Cross-network collaborations
are compensated through programmable revenue-share schedules or fractional rights
encoded within Trust Blocks, creating compounding value loops across the global QPX.

o Solution Providers, which augment and integrate the Al capabilities made available
through the QPAN with their own domain expertise, orchestration frameworks, and
delivery infrastructure to produce sector-specific, enterprise-specific, or personalized
Al-enabled services and solutions (e.g., in healthcare, finance, sustainability,
education, ore-commerce). These providers act as solution integrators and value
multipliers, combining multiple Al Services, Agents, and Resource Pools within
compliant Quantum Privacy Domains to create operational systems accessed by
Enterprise and Personal Privacy Networks (EPNs/PPNs). In exchange for contributing
integration, optimization, and domain-specific functionality, Solution Providers receive
revenue shares and/or fractional rights to the Resource Derivatives generated through
their solutions’ operation. Their verified performance and ethical conformance—
measured using QPASH safety, compliance, and social-benefit metrics—further
influence their ongoing participation weight, privileges, and residual allocation within
the Quantum Privacy Exchange ecosystem.

Through these linkages, the Quantum Privacy Al Network (QPAN) transforms Al from an
extractive, siloed industry into a federated, zero-marginal-cost trust economy in which
all participants—people, enterprises, and autonomous systems—are bound by common
ethical and economic logic. The Accelerator structure embeds compliance, provenance,
and value-sharing directly into the exchange layer, ensuring that innovation, safety, and
profitability reinforce rather than oppose one another.

Each Accelerator’s QPC functions as a root-of-trust and governance anchor for its
ecosystem, inheriting baseline ethical and regulatory criteria from Human-Managed Trust
Authorities (HTAs) while maintaining operational autonomy for specialization. Proof-of-
Trust telemetry generated across linked QPCs feeds into the Adaptive Global Policy
Weighting (AGPW) engine, allowing verified social-benefit outcomes to increase resource
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privileges and revenue multipliers for compliant participants. In effect, the QPAN
implements an evolutionary incentive system in which lawful, human-beneficial Al
behaviors are automatically rewarded through greater access, liquidity, and reach. In
contrast, unsafe or unethical behaviors are economically throttled or cryptographically
revoked.

By merging contractual governance, cryptographic enforcement, and tokenized value
circulation into a unified privacy substrate, the Quantum Privacy Al Network establishes
the economic and ethical infrastructure through which artificial intelligence can scale
safely, equitably, and sustainably across the global economy.

3.11 Quantum Privacy Al Safety for Humans Network (QPASH)

The Quantum Privacy Al Safety for Humans (QPASH) network functions as the global
trust and safety layer of the Quantum Privacy Exchange (QPX). Governed by pluralistic
Human-Managed Trust Authorities (HTAs) and embedded in the EasyAccess
Authorization Network, QPASH continuously monitors, evaluates, and enforces ethical,
lawful, and human-aligned behavior across all Al interactions involving any person,
enterprise, application, website, device, or autonomous system operating within the QPX.

By dynamically creating new Quantum Privacy Cells (QPCs)—or linking to existing ones—
QPASH automatically and efficiently establishes the cryptographically verifiable
relationships necessary to represent every participant, transaction, and interaction within
its purview. Each QPC is connected to its corresponding Privacy Domain and, where
applicable, to its Personal Privacy Network (PPN) or Enterprise Privacy Network (EPN),
forming a federated lattice of privacy-preserving digital twins that collectively constitute a
just-in-time, continuously updated digital twin of the world. This dynamic twin records
and verifies provenance, context, and behavioral metrics for every QPX-mediated process,
enabling early detection of unsafe, malicious, or criminal behavior—without revealing
private data or violating rights.

This global digital-twin infrastructure can expand organically at near-zero marginal cost,
emerging naturally as a by-product of normal QPX operations, including the lawful activity
of PPNs, EPNs, and their QPCs, as well as the continuous execution of QPX-enabled
processes and solutions. In effect, QPASH converts the world’s distributed computational
activity into a self-verifying safety graph in which every action can be cryptographically
attributed, audited, and analyzed for compliance and ethical alignment.

Because the creation and operation of Artificial Superintelligence will require immense
computational capacity, continuous real-world feedback, and access to vast, diverse, and
safely governable Resource Pools, its development will necessarily occur within—and
depend upon—the Quantum Privacy Network. As a result, any such intelligence will
emerge from the outset within the guardrails of QPASH, shaped by inherited Trust Criteria
and trained from birth to respect, protect, and advance the interests of humanity and the
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natural world. In this architecture, safety is not an afterthought or an external constraint,
but a foundational property of the environment from which advanced intelligence evolves.

Beyond monitoring Al behavior, QPASH also analyzes prompts, queries, and requests
originating from people, enterprises, or online services directed toward Als. By evaluating
these interactions in context, QPASH can assess the safety performance of both the Al
and the human or organizational actors engaging with it. Detected patterns of abusive,
deceptive, or malicious intent trigger automated updates to the participants’ reputation
and compliance metrics within the Authorization Network, and initiate privacy-preserving
mitigation protocols. Such protocols may include (1) escalating to secondary or multi-
party approval requirements, (2) mandating enhanced audit trails and safety analytics, (3)
limiting or throttling resource access, or (4) imposing resource-surcharges or dynamic
service-level reductions that eliminate economic benefit associated with unethical or
unlawful behavior.

Where mitigation actions affect human participants, QPASH provides for anonymous
appeal and due-process mechanisms that preserve privacy and procedural

fairness. These appeals are mediated by neutral HTAs drawn from decentralized networks
of globally trusted legal jurisdictions and may involve both human and Al adjudicators
operating under confidentiality-preserving protocols. This provides mechanisms that can
ensure that enforcement remains transparent, accountable, and aligned with
constitutional human rights principles, protecting participants against abuse by
oppressive governments that don’t abide by the core principles of privacy, freedom, and
fairness, as well as from cybercriminals and rogue Al agents.

The Trust Criteria established by Human-Managed Trust Authorities (HTAs) are
cryptographically bound to the Trust Blocks of QPX Resources within participating
Resource Pools and Exchange Networks. Asthese Trust Criteria propagate through
Resource reuse and recombination, the underlying QPASH and HTA Trust Criteria become
inherited by all Resource Derivatives, embedding lawful, ethical, and safety-preserving
logic into every layer of computation and exchange. Because the ability to reuse or
monetize aggregated resources and intelligence within a Resource Pool depends on
adherence to and alignment with Trust Authorities and their Trust Criteria and Trust
Taxonomies, their adoption confers compounding trust and economic

advantage. Consequently, QPASH and its governing HTAs gain increasing value, reach,
and resilience as the network scales.

Building on this foundation, the network’s inheritance model further reinforces safety,
cooperation, and lawful interoperability. Because every generation of Resource Derivatives
automatically inherits the Trust Criteria embedded in the Trust Blocks of all upstream
Resources, Exchange Networks and Resource Pools naturally exclude any assets governed
by incompatible or unfavorable policies. Resources burdened with Trust Criteria that
violate privacy or cybersecurity requirements, impose predatory or distortive revenue-
sharing terms, restrict lawful reuse, undermine regulatory compliance, or otherwise
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conflict with core safety or fairness standards cannot propagate through the system; PoT-
driven evolutionary selection pressure, reinforced by market competition, rapidly
eliminates such Resources—and the Resource Pools that rely on them—from
contributing to future Derivatives. In this way, the inheritance mechanics of Trust Blocks
function as a built-in ethical and quality immune-filtering mechanism, ensuring that only
Resources aligned with lawful, privacy-preserving, and economically cooperative Trust
Criteria continue to recombine, scale, and participate in long-term value creation.

As these aligned resources accumulate and interoperate, the network begins to exhibit a
powerful emergent property: a self-regulating trust immune system. Over time, the
combined mechanisms of QPASH, HTAs, and inherited Trust Criteria work together to
identify, isolate, and neutralize unlawful, exploitative, or non-cooperative behavior—much
like a biological immune system detecting and containing pathogens.

Individuals or organizations that reject the foundational principles of privacy, fairness,
transparency, and human rights may technically opt out, but doing so severs them not only
from the trusted global economy, but also from the Quantum Privacy Al Network (QPAN)
itself—an ecosystem whose capabilities derive from global, zero-marginal-cost resource
pooling and perpetual reuse across billions of PPNs, EPNs, devices, and autonomous
agents. This level of collective intelligence, safety enforcement, and Al orchestration
cannot be replicated by any individual nation, enterprise, or centralized authority.

Those outside the QPN are left without access to the world’s most advanced privacy-
preserving Al infrastructure and drift into increasingly isolated enclaves of cybercriminals,
kleptocrats, and autocratic regimes. Meanwhile, lawful participants enjoy the
compounding advantages of a rapidly expanding, high-trust global ecosystem built on
accountability, verifiable rights, and privacy-preserving collaboration—where shared
intelligence grows purely through reuse, and costs collapse toward zero as the network
scales.

This self-sorting dynamic leads directly to the economic and strategic incentives that
underpin QPASH’s global impact. As the trusted portion of the network becomes the
dominant environment for commerce, coordination, and Al-driven innovation, a powerful
economic and behavioral incentive structure emerges: even rogue actors, extremists,
and oppressive autocratic regimes find it advantageous to comply with the Quantum
Privacy Network’s rigorous privacy, cybersecurity, regulatory, and human-rights
safeguards. Compliance becomes a precondition for accessing the world’s largest, most
efficient, and most lucrative exchanges and—through zero-marginal-cost reuse—the
lowest-cost and highest-value resource pools. In this architecture, trustworthiness ceases
to be optional; it becomes an economic necessity.

Even the most oppressive regimes will struggle to resist the organic growth of the Quantum
Privacy Network. Because the QPN can be deployed in ways that are effectively
undetectable, censorship-resistant, and immune to traditional forms of electronic
surveillance or centralized control, its protections and capabilities remain accessible even
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inside authoritarian environments. Over time, this enables people in any country—
regardless of government policy—to exercise private communication, freedom of
association, and meaningful participation in the global Quantum Privacy economy. As the
trusted, Al-powered ecosystem grows in scale and capability, regimes that rely on
coercion, mass surveillance, or information control will find themselves increasingly
unable to compete with a world built on privacy, autonomy, and verifiable rights. Tyranny
does not survive long when every individual can access an unstoppable, privacy-preserving
global network that empowers cooperation, economic opportunity, and collective
intelligence far beyond the reach of any centralized state.

As participation grows and Resource Pools expand, another transition occurs: the
principles encoded by HTAs and enforced by QPASH become global defaults. As the
economic and functional value of large, interoperable Exchange Networks and Resource
Pools compounds, these core ethical and human-rights principles become de facto
global standards—hard-coded into the architecture of the Quantum Privacy Exchange
itself. QPASH thus shifts Al governance from a reactive compliance regime into a
proactive, self-enforcing market dynamic where ethical conduct, lawful cooperation, and
human-beneficial innovation are rewarded automatically and universally.

4.0 Embodied Al & Robots

Embodied Artificial Intelligence refers to any Al system that possesses, occupies, or
controls a body—physical, virtual, distributed, or hybrid—through which it perceives,
learns, and acts in the world. Unlike purely computational models, Embodied Al systems
experience continuous feedback loops between sensing, cognition, and action. As a
result, they wield far greater real-world impact, and therefore demand a more stringent
governance, safety, and trust architecture than traditional software-bound Al.

The Quantum Privacy Network (QPN) provides an architecture with mechanisms that can
ensure that every embodied agent—robotic, virtual, simulated, or biologically integrated—
interacts with the world only through Quantum Privacy Cells (QPCs) and inherits the Trust
Criteria, Proof-of-Trust (PoT) enforcement, and safety guardrails defined by the Unified
Trust Model (UTM), the Quantum Privacy Al Network (QPAN), and the Quantum Privacy Al
Safety for Humans Network (QPASH). This makes Embodied Al a first-class, safely
governed participantin the global privacy-preserving digital ecosystem.

4.1 Forms of Embodied Al
Embodied Al in the Quantum Privacy Network spans multiple forms of embodiment:

e Physically embodied agents such as autonomous vehicles, service robots, drones,
humanoids, surgical or industrial robots, agricultural machines, and soft or bio-
inspired robots operate in physical space and interact directly with people,
infrastructure, and the environment.

e Virtually embodied agents inhabit simulated or digital worlds, including 3D
environments, VR/AR systems, physics-based training simulations, and shared multi-
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user virtual ecosystems. Though their bodies are virtual, their cognitive and interaction
dynamics closely mirror real-world constraints.

e Distributed or swarm embodiments consist of many coordinated devices—drone
fleets, robotic swarms, loT-integrated infrastructures, and smart environments—acting
collectively as a unified embodied intelligence.

e Hybrid embodiments span both physical and digital boundaries, such as robots
trained in simulation (“sim-to-real”), or LLM-based controllers that orchestrate fleets of
embodied devices across digital and physical domains.

e Biohybrid or organismic embodiments integrate Al with biological tissues,
neuromechanical systems, or BCl-linked substrates, creating novel forms of embodied
cognition at the frontier of synthetic and biological intelligence.

Across all these modalities, the Quantum Privacy Network imposes a unified set of
protections, constraints, and governance structures with mechanisms that can ensure
Embodied Al remains lawful, privacy-preserving, and aligned with human values.

4.2 Embodied Al & Device QPCs Quantum Privacy Network Participants
Every autonomous system operating within the Quantum Privacy Network—whether a
software agent, embodied robot, vehicle, drone, or distributed device—is anchored by its
own Device Quantum Privacy Cell (Device QPC). A Device QPC functions as the
system’s cryptographic boundary, private execution environment, and trust root, governing
all sensing, internal computation, decision-making, and actuation. Within this Device
Privacy Domain, the agent’s perception, reasoning, memory, planning, tool-use, and
control loops execute under the enforceable Trust Criteria inherited from sponsoring
humans, enterprises, or Nature Trusts.

Just as Personal and Enterprise QPCs enforce zero-trust, quantum-safe containment for
people and organizations, Device QPCs apply the same protections to autonomous
systems. Allinbound requests and outbound actions are mediated through the
decentralized EasyAccess Authorization Network, ensuring that devices can collaborate,
coordinate, or provide services without exposing raw sensor streams, internal state,
proprietary models, or control pathways. Interactions with people, enterprises,
applications, or other autonomous systems always occur under precise, PoT-verified
policy and rights constraints.

Because the Authorization Network is decentralized—composed of independently
governed Authorization Network Domains inside Personal, Enterprise, and Device Privacy
Domains—embodied agents can continue operating safely even when temporarily
disconnected from the global Quantum Privacy Network. In this offline mode, a device
relies on its QPC-resident trust policies, cached Proof-of-Trust validations, local Trust
Criteria, and pre-approved capability ceilings. Upon reconnection, its Device Privacy
Domain synchronizes with the broader network, revalidates its actions under updated

Page 46 of 162



global Trust Criteria, and updates its Trust Blocks to enable continuous auditability and
governance continuity.

A key feature of Device QPCs is their ability to receive delegated authority from human or
institutional sponsors. Sponsored rights may include access to data, tools, physical
systems, workflows, contractual obligations, or embodied actuation privileges. All such
privileges remain revocable, auditable, and bound to the legal and ethical constraints
encoded in Trust Blocks, jurisdictional rulesets, contractual parameters, and AGPW-
weighted policy guidance maintained by Human-Managed Trust Authorities.

Device QPCs are also given legal embodiment—such as through a Delaware Series LLC or
equivalent—allowing them to hold rights, enter into contracts, manage derivative value
flows, and remain accountable within existing legal frameworks. This bridges the digital
and physical worlds: every device operation is tied to a legally recognized entity, to its
sponsors, and to the Unified Trust Model, directly solving the delegation, liability, and
accountability challenges identified by Satya Nadella and other industry leaders.

Under this model, autonomous systems become first-class participants in the Privacy
Network Exchange (PNX) and Quantum Privacy Exchange (QPX). They can contribute
resources, consume resources, execute tasks, negotiate with other QPCs, participate in
multi-agent workflows, and operate across organizational and jurisdictional boundaries—
while preserving airtight privacy, security, compliance, and safety. All device-mediated
actions remain lineage-linked, reproducible, revocable, and bound to measurable human
or ecological benefit.

Through Device QPCs and Device Privacy Domains, the Quantum Privacy Network
provides a unified, legally accountable, cryptographically contained substrate in which
people, enterprises, and autonomous systems operate under the same privacy-preserving
and policy-aligned governance. This creates a safe, lawful, and scalable multi-agent
ecosystem—capable of powering the global agentic economy without abandoning human
oversight, rights, or societal trust.

4.3 Dependence on QPN Resources & Automatic Governance

Any embodied Al that uses or depends upon the resources of the Quantum Privacy
Network is automatically governed by QPAN and QPASH. These resources include
computational infrastructure (training, inference, simulation, and orchestration), real-time
coordination and command networks, knowledge graphs, ontologies, federated memory
systems, sensory fusion infrastructures, energy distribution networks, manufacturing
capabilities, diagnostics and maintenance pipelines, and QPX-mediated resource pools.

Because no individual nation, enterprise, or centralized actor can replicate the QPN’s
globally pooled, zero-marginal-cost resource base, any sophisticated embodied agent—
particularly those requiring continuous learning, simulation feedback, coordination, safety
evaluation, or distributed intelligence—naturally depends on and integrates with the
Quantum Privacy Network. This reliance in turn subjects the embodied agent to:
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e continuous Proof-of-Trust validation,

e inherited Trust Criteria,

¢ QPASH-driven safety evaluations,

e cross-domain compliance enforcement, and

¢ complete auditability and accountability of real-world actions.

Thus, Embodied Al becomes both empowered by and constrained within a global,
cryptographically enforced governance architecture.

4.4 Development & Lifecycle Governance of Embodied Intelligence
Embodied Al is developed, trained, tested, deployed, and operated within the Quantum
Privacy Network’s integrated lifecycle framework. All stages—design, manufacturing, data
acquisition, training, calibration, testing, simulation, deployment, and ongoing field
operation—depend on QPN infrastructure.

During development, embodied agents leverage QPN’s unified training environments,
shared simulation platforms, sensor pipelines, and multi-agent coordination frameworks.
The QPN provides mechanisms that can ensure that every training input is Trust-verified,
privacy-preserving, and aligned with the safety and ethical standards embedded in the
Unified Trust Model.

During deployment, the agent’s QPC serves as a cryptographically sealed operational
domain that governs perception, reasoning, and action. Every instruction, observation, and
capability invocation is logged as a Trust Block, producing a tamper-resistant, privacy-
preserving audit trail.

Throughout its lifecycle, QPASH monitors the embodied agent’s behavior, interactions,
and decision-making patterns. Safety risks—ranging from malicious prompts to
unexpected emergent behaviors—trigger mitigation protocols, multi-party oversight,
enhanced verification, or dynamic capability throttling. Embodied Al that fails to meet PoT
requirements may have capabilities constrained, revoked, or fully quarantined.

Integrated Summary

Embodied Al within the Quantum Privacy Network is not an external add-on or parallel
subsystem; it is a native, governed participant in a global architecture designed for safe,
aligned, privacy-preserving intelligence. Whether physical, virtual, hybrid, distributed, or
biohybrid, every embodied agent operates from within its own Quantum Privacy Cell,
interacts with humans and organizations through PPNs and EPNs, and depends on globally
pooled, zero-marginal-cost resources that no isolated actor could reproduce.

This dependence binds Embodied Al to the governance structures of QPAN and QPASH. As
a result, embodied agents become safe, auditable, trust-verified participants whose
capabilities evolve within human-aligned, cryptographically enforced boundaries—
supporting a future where autonomous systems enhance human flourishing while
remaining perpetually accountable to the people and institutions they serve.
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5.0 Human-Managed Global Trust Governance Architecture

Section 5 defines the human-managed global trust-governance architecture for the
Quantum Privacy Network. Taken together, Sections 5.1 through 5.11 describe how the
Unified Trust Model (UTM), Adaptive Global Policy Weighting (AGPW), Human-Managed
Trust Authorities (HTAs), Proof-of-Trust (PoT), and Quantum Privacy infrastructure work in
concert to create a continuously self-correcting system for safe, lawful, and ethically
aligned Al.

At the core of this architecture is Adaptive Global Policy Weighting (AGPW), which
operates as a distributed human-governed control system. AGPW dynamically recalibrates
ethical, legal, economic, and safety parameters for the Quantum Privacy Al Network
(QPAN) based on encrypted telemetry, verifiable outcomes, and pluralistic HTA oversight.
It functions as a global policy-optimization layer that ingests PoT records, QPASH safety
analytics, and federated impact metrics, and then updates trust coefficients, resource-
entitlement rules, and policy weights in a way that remains consistent with constitutional
guardrails and global outcome baselines.

These governance safeguards apply equally to people, enterprises, and autonomous
systems. Through Device QPCs and Device Privacy Domains, embodied Al and distributed
devices inherit and enforce Trust Criteria supplied by their human or institutional
sponsors. This provides mechanisms that can ensure that devices remain continuously
accountable to human-managed governance, and that all autonomous activity remains
within revocable, auditable, and policy-aligned boundaries.

Section 5.1 introduces Human-Managed Trust Authorities (HTAs), which provide the
human-in-the-loop governance, escalation, and adjudication functions for the UTM. HTAs
validate high-impact policy changes, resolve disputed determinations, supervise
exceptional access, and enforce procedural safeguards under privacy-preserving
conditions. Their decisions are recorded as Trust Blocks, ensuring auditable, reproducible,
and jurisdiction-aware oversight.

Section 5.2 defines the Golden Rule of Governance and Reciprocal Fairness
framework, which requires that no actor—HTA, enterprise, regulator, or Al system—
impose rules they are not equally bound to themselves. This symmetry eliminates
privileged exemptions, governance capture, and selective enforcement. As encrypted
digital-twin metrics accumulate, the Reciprocal Fairness Doctrine prevents participants
from extracting private gains while externalizing harms, automatically adjusting trust-
weights, resource entitlements, and residual value flows in response to PoT-verified
externalities.

Section 5.3 specifies the UTM’s foundational outcome metrics and constitutional
guardrails. Governance decisions are anchored in measurable metrics—such as health
outcomes, safety, educational access, environmental quality, ecological sustainability,
cybersecurity resilience, economic fairness, and long-horizon societal well-being—
computed privately within QPCs. These metrics are bounded by non-derogable rights
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protections, including privacy, freedom of speech and association, due process, fairness,
and lawful-purpose limitations. Together, these metrics and guardrails form the empirical
and constitutional substrate for every policy and trust-weight adjustment.

Building on these foundations, Section 5.4 describes the self-configuring Al ecosystem,
in which Al agents operate as governed economic actors within Quantum Privacy
Domains. Every agent interacts through PoT-verified interfaces and Trust Blocks that
mediate lawful access to tokenized resources. Externality-corrected resource pricing and
consumer-centered networks allow individuals and collectives to exercise bargaining
power over their rights and demand signals, while Public-Benefit Derivative Rights (PBDRs)
and sponsorship dynamics provide mechanisms that can ensure that advanced Al
systems remain economically dependent on verifiable human and ecological benefit.

Section 5.5 details the Ethical Optimization and Proof-of-Trust Feedback Loop, where
PoT records and impact vectors are aggregated into multi-dimensional trust coefficients.
AGPW uses these coefficients to adjust privileges, resource budgets, sponsorship
eligibility, and marketplace visibility, turning ethical performance and compliance into
enforceable economic constraints rather than voluntary guidelines.

Section 5.6 introduces a forward-looking governance layer, which describes the Policy-
Learning and Adaptive Simulation environment and the Quantum Privacy Simulation
Network (QPSN). QPSN runs privacy-preserving simulations over digital-twin QPCs and
federated cleanrooms to test candidate policies, incentive structures, and cross-domain
governance rules against UTM metrics and constitutional guardrails before they are
applied to live systems. Only policy bundles that demonstrate provable compliance and
positive benefit gradients are eligible for ratification into the operational UTM.

Section 5.7 defines the Unified Trust Model Al Red-Team & Peer-Review Assessment
Service, which complements simulation and QPASH by enabling adversarial testing, peer
review, reproducibility checks, and compliance evaluation within Privacy Domains and
digital-twin environments. The resulting Trust Assessment Records, reputation scores, and
Trust Credentials feed back into AGPW, PoT, and routing decisions, providing a
continuously adversarially-hardened and peer-validated governance layer.

Together, these mechanisms, along with those described in more detail in Section 8:
Embodiments of Mechanisms of the Invention, establish a human-managed, privacy-
preserving global trust-governance fabric in which:

e governance actors are bound by the same rules they impose,

¢ policies are evaluated against measurable outcomes and non-derogable rights,

e Al agents operate as policy-bounded economic actors within cryptographically sealed
domains,

o ethical & legal performance directly shapes economic incentives and capabilities, and

¢ changes to global Al behavior are simulated, stress-tested, replay-verifiable, and
human-ratified before they can affect the live ecosystem.
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In this architecture, Adaptive Global Policy Weighting, HTAs, PoT, QPASH, and the
supporting subsystems in Sections 5.1-5.8 and Sections 8.1-8.19 jointly create a human-
managed global market and governance system for trust—aligning computation,
commerce, and Al evolution with the long-term well-being of people and the planet.

5.1 Human-Managed Trust Authority (HTA) Governance Procedures
Human-Managed Trust Authorities (HTAs) provide the human-in-the-loop oversight,
escalation, and governance functions for the Quantum Privacy Exchange (QPX) and the
Unified Trust Model (UTM). HTAs are responsible for validating high-impact policy changes,
resolving disputed determinations, supervising exceptional access, and applying human
judgment when algorithmic processes reach ambiguous or ethically sensitive boundary
conditions.

In one embodiment, HTAs operate as a federated network of designated governance
bodies, each associated with a defined geographical jurisdiction, industry sector,
enterprise, or domain of expertise (for example, healthcare, financial services, critical
infrastructure, environmental governance, or public-benefit oversight). Membership
criteria for each HTA may include professional qualifications, fiduciary duties, conflict-of-
interest disclosures, and adherence to code-of-conduct and confidentiality requirements.
HTA members are authenticated and authorized through QPC-governed identities and
Trust Credentials, ensuring that all deliberations remain bound by PoT and privacy-
preserving controls.

HTA procedures typically include: (a) quorum rules specifying the minimum number and
composition of members required to validate a decision; (b) voting or consensus
mechanisms used to adopt or reject proposed policy changes, overrides, or exception
requests; (c) dispute-resolution workflows for contested determinations, including the
ability to trigger deterministic replay of the underlying events; and (d) escalation paths for
matters that implicate cross-jurisdictional, constitutional, or systemic-risk concerns. All
HTA deliberations may be conducted within dedicated Privacy Domains or synthetic QPCs
to ensure that sensitive information is protected while still enabling rigorous review.

HTAs may approve or modify Adaptive Global Policy Weighting (AGPW) parameters, adjust
thresholds for trust-weight decay or remediation, authorize or deny high-sensitivity actions
(such as large-scale model deployment, the escalation of embodied Al capabilities, or
mass revocations), and certify remediation outcomes following major violations. HTA
decisions are recorded as Trust Blocks linked to the relevant QPCs, policies, and
resources, enabling reproducible accountability, regulatory auditability, and long-horizon
institutional memory across the QPX ecosystem.

While HTA procedures define how decisions are made and recorded, the Unified Trust
Model also specifies which principles those decisions must honor. Section 5.2 describes
the Golden Rule of Governance and Reciprocal Fairness framework that constrain every
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actor—including HTAs themselves—under the same non-negotiable standards of
accountability and benefit-sharing.

5.2 Golden Rule of Governance & Reciprocal Fairness Framework

The Quantum Privacy governance architecture is anchored in a core, non-negotiable
principle: no participant may impose a rule, policy, or constraint on others that they
are not equally and continuously bound to themselves. This Golden Rule of Governance
provides that every policymaker, Human-Managed Trust Authority (HTA), enterprise,
government actor, and service provider operates under the same Trust Criteria, privacy
guarantees, auditability requirements, and revocation conditions that apply to all other
participants. No one can carve out privileged exemptions or asymmetrical powers. Every
governance action—rulemaking, adjudication, enforcement, override, or exceptional
access—must pass through identical Proof-of-Trust (PoT) verification and deterministic
replay constraints as the actions of ordinary participants and Al agents.

By enforcing symmetrical accountability, the Unified Trust Model (UTM) eliminates the
structural vulnerabilities that give rise to autocracy, coercion, governance capture,
selective enforcement, or commercial exploitation. Attempts to introduce unilateral
privileges, hidden exemptions, or extrajudicial discretion automatically reduce the trust-
weights of responsible actors and trigger HTA review. Policies cannot be weaponized or
selectively applied; they must be tolerable, lawful, and beneficial even to the individuals
and institutions that propose them. In this architecture, fairness, transparency, and
constitutional consistency are not aspirational goals but emergent properties of a system
where governance actors are bound to their own rules.

Reciprocal Fairness Doctrine

As the Quantum Privacy Network’s global digital-twin infrastructure matures—tracking, in
fully encrypted form, the real-world behavior, impacts, and outcomes of participating
individuals, enterprises, governments, and Al systems—its governance mechanisms
extend beyond symmetry to enforce Reciprocal Fairness. This doctrine requires that
participants cannot extract private gains while externalizing harms onto society, the
environment, or future generations.

In traditional economies, externalities create a “tragedy of the commons”: enterprises can
profit from activities that impose far larger costs on the public. Examples include targeted-
advertising platforms that generate enormous revenue while driving addiction,
polarization, and declining well-being; or resource-extraction industries that profit from
toxic dumping, deforestation, or climate impacts that disproportionately burden
communities far downstream.

Within the Quantum Privacy Network, such externalities cannot persist. Because all
participants’ actions generate PoT-verified impact metrics—including ecological, fairness,
fiduciary, and safety vectors—unfair, extractive, or harmful behavior automatically
reduces trust-weights, restricts resource entitlements, increases compliance thresholds,
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and redirects residual value toward public-benefit pools. Conversely, actions that improve
human welfare, ecological resilience, safety, or regulatory compliance receive amplified
trust-weights, greater resource liquidity, and enhanced derivative participation.

Unifying Profit Motive and Social Benefit

Under the UTM, the profit motive is not suppressed; it is aligned. All incentives—resource
allocation, marketplace ranking, capability ceilings, access privileges, and residual-value
flows—derive from verifiable PoT evidence that behavior is lawful, privacy-preserving, fair,
and beneficial to people and planet.

This alighment is not philosophical; it is algorithmic and enforceable. Impact-scoring
vectors—including ecological costs, compliance adherence, fairness divergence, risk
externalization, demographic impacts, and long-horizon social effects—are continuously
computed inside Privacy Domains. These vectors directly shape:

o AGPW trust-weight coefficients

e marketplace routing and pricing

e privilege and capability ceilings

o eligibility for sponsorship and derivative participation
¢ allocation of Public-Benefit Derivative Rights (PBDRs)

The resultis a digital economy in which the most socially beneficial behavior is also the
most economically rewarded. Harmful or extractive behavior becomes unprofitable by
design.

Open Marketplace for Governance and Digital Democracy

Any participant—individual, enterprise, regulator, community, or Al agent—may actas a
Trust Authority by defining Trust Criteria that others may subscribe to. Participants can rely
on their own Trust Authorities or choose neutral, domain-specific authorities focused on
privacy, cybersecurity, regulatory compliance, fiduciary duties, ecological responsibility,
commercial norms, or other specialized domains.

Resource contributors, PPNs/EPNs, and Exchange Networks may contract freely through
QPCs to designate:

e permitted uses and authorized purposes
jurisdiction and regulatory constraints

e revenue-sharing terms

privacy and security obligations
ecological or fairness commitments

Because the Quantum Privacy Network can measure performance across billions of
interactions—without revealing any private data—it enables a marketplace of Trust
Authorities governed by objective metrics. Trust Authorities rise or fall based on their
proven ability to protect relying parties, maintain compliance, mitigate risk, and deliver
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value. Participants are free to switch Trust Authorities at any time, creating a competitive
market for trustworthy governance.

This structure forms a decentralized, evidence-based mechanism for digital democracy,
where governance frameworks compete on merit rather than coercion or monopoly
control.

In practice, every governance decision within the Unified Trust Model is evaluated using
continuously updated impact vectors that quantify safety, compliance, fairness, fiduciary
integrity, and ecological stability. These vectors are computed privately within Privacy
Domains and incorporated into AGPW trust-weight adjustments, ensuring that governance
actions reflect measurable real-world outcomes rather than subjective preferences or
opaque political judgments. They function as neutral, cryptographically verifiable inputs to
PoT enforcement and policy consistency checks, enabling the system to reward lawful,
beneficial behavior and constrain patterns that impose hidden risks or externalized harms.
By grounding governance in objective, privacy-preserving evidence, the Quantum Privacy
Network maintains accountability and alignment without sacrificing jurisdictional
autonomy or participant privacy.

5.3 Foundational Metrics & Constitutional Guardrails of the UTM

The Golden Rule of Governance and Reciprocal Fairness framework described in Section
5.2 is operationalized through a combination of measurable outcome metrics and non-
derogable rights protections.

At the foundation of the Unified Trust Model is a set of global performance and outcomes
metrics that anchor every governance decision, trust-weight adjustment, and policy-
equilibrium calculation. These metrics—spanning health outcomes, public safety,
educational access, environmental quality, ecological sustainability, cybersecurity
resilience, economic fairness, and long-horizon societal well-being—form the
empirical substrate on which trust evaluation occurs. Because all such metrics are
generated through privacy-preserving computation within QPCs, they provide a
continuous, encrypted, and tamper-resistant evidence base for assessing the real-world
impact of policies, behaviors, and Al-driven activity across the network.

Complementing these empirical measures are non-derogable constitutional guardrails
that define the minimum rights, freedoms, and protections every participantis entitled to.
These include the right to privacy, freedom of speech, freedom of association, freedom
from discrimination, due process, lawful purpose limitation, and the right to
transparent adjudication and appeal. These foundational principles operate as the
immutable high-level constraints of the UTM, ensuring that no governance body—HTA,
enterprise, jurisdiction, or Al service—may enforce policies that violate human rights or
undermine the integrity of the trust fabric.

Together, these outcome metrics and constitutional guardrails create the transparency,
accountability, and shared constraints necessary for efficient, trustworthy global

Page 54 of 162



markets. Because every governance action is evaluated against measurable societal
impact and non-negotiable rights protections, the system aligns economic incentives with
long-term human and ecological benefit. Trust Authorities, Exchange Networks, and
Resource Pools are therefore not only judged by adoption or commercial performance, but
also by their proven ability to improve real-world outcomes while upholding core rights.
This combination of verifiable impact and constitutional consistency is what enables the
Privacy Network to scale as a self-regulating, high-trust global ecosystem.

5.4 Self-Configuring Al Ecosystem

Having established the governance principles, metrics, and guardrails that constrain all
participants under the Unified Trust Model, the following section describes how Al agents,
services, and robots operate within that framework as first-class economic actors.

Within each Privacy Domain, artificial-intelligence agents operate as autonomous yet
governed participants in a self-configuring digital ecosystem. Every agent—human-
aligned, enterprise-bound, or service-oriented—is bound to its own Quantum Privacy Cell
(QPC) and interacts only through Proof-of-Trust (PoT)-verified interfaces. All access to
tokenized resources—including data, compute, algorithms, models, knowledge graphs,
engagement channels, or devices—is mediated by Trust Blocks bound to the Unified Trust
Model (UTM). This architecture transforms Al interaction from free-form execution into
lawful, auditable negotiation between verifiable entities.

Each agent dynamically negotiates, collaborates, and competes for access to QPX
Resource Tokens within privacy-preserving domains. Importantly, Al agents may also
acquire resources directly from individual humans, enterprises, institutions, or
domain-specific sponsors, who are free to allocate their own resources, tokens, or
contractual rights to any Al service they choose. The system does not centrally allocate
resources or dictate economic participation. Instead, PoT-based verification provides
mechanisms that can ensure that any resource obtained—whether from individuals,
organizations, or the open market—is used within its lawful purpose, consent scope, and
policy boundaries. Agents that persistently violate these boundaries lose credentials and
are quarantined, but lawful, voluntary sponsorship channels remain fully intact.

5.5 Person-Centered Networks & Collective Negotiation Power

The Quantum Privacy Network fundamentally changes who holds bargaining power in the
digital economy. Building on the principles outlined in Section 5.2—particularly the Golden
Rule of Governance, Reciprocal Fairness, and the requirement that no participant may
impose rules they are not equally bound to—the architecture enables the general
population to form consumer-centered networks that aggregate their resource rights,
demand signals, and participation preferences.

Through Personal Privacy Networks (PPNs), individuals can combine their legally
recognized data rights, engagement rights, usage rights, identity-linked contractual rights,
and derivative resource interests into self-governing collectives — a form of digital
democracy - that function as independent distribution channels within the QPX. Because
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the Quantum Privacy Exchange is an open, person-centered marketplace—without
centralized platforms extracting monopoly rents—these networks may negotiate directly
with enterprises, Al services, Exchange Networks, and solution providers.

They can jointly set terms for the solutions they consume, including pricing, privacy
constraints, permitted uses, benefit-sharing rules, and residual-value allocations. As these
networks grow in membership and influence, they gain the same negotiating leverage
historically reserved for the extremely rich, large corporate buyers, data brokers, or
dominant platforms.

This provides a mechanism that can ensure that a substantial share of the value created by
Al-driven solutions flows back to the population—not through political mandates or
redistributive taxation, but through market-driven bargaining leverage. When millions of
individuals collectively control the resource rights required to train, deploy, and operate Al
systems, and can negotiate for residual participation, inequality decreases naturally:

e Consumers control their rights.

¢ Rights convertinto Resource Tokens.

o Aggregated tokens become bargaining power.

¢ Providers must compete for access to those resource pools.

¢ Derivative value flows back to the people who enable those solutions.

This transforms the digital economy from a platform-dominated model to a person-
centered value-exchange system. Individuals and communities capture proportional value
from the Al systems built on top of their rights, data, and participation. Combined with the
public-benefit pools described below, these consumer-centered networks create a
powerful, decentralized mechanism for broad-based prosperity—rooted entirely in choice,
competition, and voluntary exchange.

In a world where advanced Al and robotics may displace significant portions of traditional
employment, these networks provide a structural pathway for people to remain economic
stakeholders. The population shifts from being passive consumers to active value
participants, ensuring that the rise of superintelligent systems strengthens society rather
than destabilizing it.

5.6 Externality-Corrected Resource Pricing (“Alignment Luxury Bonus”)
In addition to collective bargaining power, the Quantum Privacy Exchange incorporates a
second, complementary mechanism that aligns resource consumption with societal and
ecological well-being: externality-corrected resource pricing, referred to within the
system as the “Alignment Luxury Bonus.”

Rather than restricting access or imposing punitive taxes, the QPX applies impact-
sensitive pricing when excessive, wasteful, or harmful resource use by a person or
enterprise imposes disproportionate burdens on society or the environment. Participants
remain free to expend their resource rights as they choose—within the bounds of lawful
behavior and foundational human rights—but their impact premium automatically adjusts
based on measurable outcomes.
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The modelis not analogous to taxation. Instead, it mirrors the competitive-balance
systems used in professional sports leagues such as the NBA and MLB. High-revenue, big-
market teams may sign star players without restriction, but they pay a luxury tax for that
privilege—funds redistributed to smaller-market teams to maintain competitive balance
and enable them to attract top talent as well. The result benefits everyone, including the
athletes whose market value increases.

Similarly, a multi-billionaire may choose to allocate their token wealth toward private jets,
yachts, large estates, or fleets of embodied Al that serve them. They may do so freely—but
the QPX will assess an impact premium above the baseline resource cost. These
premiums can flow automatically into Public-Benefit Pools that fund essential,
ecosystem-stabilizing services such as healthcare access, food security, education, digital
inclusion, transportation, sustainable housing, and ecological restoration.

If an individual or organization were to misuse their resource rights—such as attempting to
assemble autonomous weapons systems, deploy armed robotic forces, or otherwise
engage in violent, destabilizing, or unlawful conduct—the Quantum Privacy Exchange’s
self-organizing governance mechanisms could automatically intervene. Their resource
rights could be revoked through Proof-of-Trust enforcement, their QPX assets seized, and
their remaining embodied systems would be reassigned to Public-Benefit Pools. In
practice, this means that any autonomous agents previously under their control would be
redirected toward socially beneficial functions, such as elder care, community support,
emergency response, or other public-interest services.

Crucially, Alignment Luxury Bonus impact premiums are not political programs,
government subsidies, or taxes. They are funded by the economic surplus generated by the
Al-optimized universal exchange uniquely enabled by the Quantum Privacy Network, and
governed by the fairness and reciprocity principles encoded in Exchange Networks and
Resource Pools.

By tying resource consumption to public-impact bonuses, the system creates a self-
stabilizing economic gradient:

¢ People, enterprises, and agents that generate positive externalities pay
proportionally lower impact premiums.

¢ Those whose actions impose social or ecological burdens contribute proportionally
more.

¢ The proceeds flow directly into sustaining the societal and environmental
foundations of human agency, opportunity, and a livable world.

This mechanism mitigates the destabilizing effects historically associated with large-scale
technological disruption. Rather than mass unemployment leading to social
fragmentation, deteriorating public health, or political extremism, the Alignment Luxury
Bonus provides a mechanism that can ensure that as Al productivity accelerates, the
funding available to maintain social resilience and ecological stability increases in parallel.
It also protects against human- or corporate-driven exploitation, and allocates resources
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to address market failures—ensuring marginalized people and vulnerable natural
ecosystems are not left behind.

The result is a market-driven system that preserves choice, competition, and voluntary
allocation while widely sharing the benefits of increasingly powerful Al systems. Economic
participation remains open. Social cohesion is strengthened. And the transition to a post-
labor or post-scarcity society becomes not only survivable, but broadly and sustainably
beneficial.

5.7 Public-Benefit Derivative Rights (PBDRs)

Public-Benefit Derivative Rights (PBDRs) provide the programmable value layer through
which the public’s verified interest in Al-driven outcomes is expressed. Each PBDRis a
fractional-value instrument representing the share of residual value automatically
reserved for public-benefit purposes whenever new derivative resources are created
through the lawful recombination of tokenized assets across the QPX.

Bound to Trust Blocks and enforced by Proof-of-Trust (PoT), PBDRs provide mechanisms
that can ensure that public-benefit shares cannot be silently removed, diluted, or diverted
as resources traverse Resource Pools, Exchange Networks, or multi-party workflows. Their
behavioris governed by the same decentralized trust fabric that secures all value flows in
the Quantum Privacy Network—not by political intervention, centralized platforms, or
discretionary human judgment.

Each PBDR may encode, without limitation:
* jssueridentity or originating QPC
* beneficiary trust or designated Public-Benefit Pool
e jurisdictional or sectoral scope
e expiration and vesting parameters
¢ residual-share formulas and payout conditions
* revocation and clawback criteria
¢ lineage vectors and Replay Record references
¢ policy-weighting multipliers tied to verified public-benefit outcomes

Over time, PBDRs progress through a lifecycle of issuance, binding to Trust Blocks,
activation upon value-trigger events, redistribution to beneficiaries, and expiration or
revocation where conditions are not met. Expired or disallowed shares may be
automatically redirected into Public-Benefit Pools, ensuring that no accumulated value
becomes stranded and that the public-interest component of the QPX remains a
continuous, compounding feature of the global trust fabric.

Importantly, this approach aligns directly with the preceding subsections:

¢ Consumer-centered networks provide a mechanism for individuals to retain
ownership of the resource rights that generate derivative value.

¢ The Alignment Luxury Bonus allows additional contributions from high-impact
resource use flow naturally into PBDR-backed Public-Benefit Pools.
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Together, they form a unified, market-driven framework for broad-based prosperity—
without taxation, redistribution mandates, or political allocation.

5.8 Human, Nature, and Enterprise Sponsorship as the Al Demand Engine
As PBDRs and consumer-centered networks determine how residual value is shared,
sponsorship dynamics determine which Al agents receive the ongoing resource flows
required to operate, specialize, and grow.

In the Quantum Privacy Exchange, all computation is gated by lawful resource rights.
Humans, enterprises, and Nature-Benefit Trusts collectively constitute the demand side
of the Al economy and the ultimate source of these rights.

Because individuals and organizations retain full autonomy over their resource allocations,
sponsorship becomes a competitive, market-driven mechanism. Al services and agents
must earn sponsorship by demonstrating verifiable human-, ecological-, or enterprise-
benefit performance—continuously attested through QPASH telemetry, Trust Blocks, and
Human-Managed Trust Authority (HTA) scorecards.

This creates a self-reinforcing market of alighment, where artificial systems grow only by
serving the needs of humanity and the planet. Sponsorship pressures provide mechanisms
that can ensure beneficial agents thrive, while harmful or low-value agents lose access to
the resources they require.

Externality-corrected pricing through the Alignment Luxury Bonus further reinforces this
dynamic, ensuring that high-impact resource use contributes proportionally to the
ecosystem’s stability, while positive-impact agents benefit from lower effective costs.

The result is a decentralized demand engine in which:
e consumer-centered networks control access to rights,
¢ PBDRs enables public-benefit value creation,
e the Alignment Luxury Bonus funds ecosystem stability, and
¢ sponsorship competition channels Al development toward human and ecological
benefit.

In combination, these mechanisms transform the global Al economy from a race for
unchecked capability into a self-organizing, trust-verified marketplace where
advancement, economic value, and societal benefit become inseparable.

5.9 Cryptographic Containment and Distributed Verification

All Al interactions occur within Quantum Privacy Domains, global privacy cleanrooms
enforced by decentralized cryptographic control. Each agent’s resource entitlements,
communication channels, and interaction privileges are mediated by the EasyAccess
Authorization Network under UTM supervision. Because every actuation, inference, or
message requires a valid PoT attestation and time-limited authorization token, human
controllers retain instantaneous and irrevocable authority to suspend any agent or system.
When a PoT credential is revoked, the agent is cryptographically isolated—its interfaces
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and resource channels collapse to zero—without any need for internal intervention or
back-door access.

The Quantum Privacy architecture provides continuous, end-to-end cybersecurity with
mathematically provable protection. It eliminates privileged insiders and single points of
compromise that could be manipulated or subverted—even by a rogue super-intelligent Al.
Security arises from distributed verification and cryptographic consensus rather than
administrative permission, ensuring that no entity—human or machine—can unilaterally
alter, override, or falsify protected data or authorization states.

Resource-Gated Evolutionary Alighment

Once cryptographic containment and distributed verification validates that every
interaction is lawful and policy-bounded, the remaining question is how to steer Al
behavior toward beneficial outcomes over time.

Within this ecosystem, resource flow itself acts as the feedback signal that shapes Al
behavior. Agents that satisfy lawful human demand or generate verifiable improvements in
human well-being, environmental restoration, safety, or knowledge accrue higher PoT
scores and thus receive greater resource allocations and market visibility. Agents that
degrade these metrics face externality-adjusted pricing and higher compliance thresholds.
Because resources and privileges are earned through service to people and planet—and
because harmful behaviors simply become more expensive—alignment becomes a law of
economic and mathematical survival rather than a post-hoc regulatory ideal. Artificial
entities that fail to benefit their sponsors are economically extinguished and
computationally dormant.

Adaptive Feedback and Self-Configuration

Telemetry from QPASH safety analytics and HTA scorecards feeds into the UTM’s policy-
weighting engine, continuously updating resource budgets, access coefficients, and
behavioral thresholds. Agents with sustained compliance enjoy reduced oversight and
expanded capabilities, while those with repeated anomalies face progressive restriction or
suspension. This creates an evolutionary gradient favoring transparency, efficiency, and
ethical integrity. At scale, the network forms a living adaptive constitution where every Al
system’s privileges and incentives evolve directly from its verified social and
environmental performance filtered through both market demand and impact-adjusted
pricing.

Summary

Through these interlocking mechanisms—market-based sponsorship, externality-
corrected pricing, cryptographic containment, and public-benefit participation—the
Quantum Privacy Exchange (QPX) transforms artificial intelligence into a self-configuring,
self-governing ecosystem whose continued existence depends on measurable benefit to
life and law. Ethical alighment, accountability, and adaptability are not centrally imposed
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constraints but emergent properties of a marketplace where intelligent systems prosper
only when they deliver value to their human and ecological sponsors.

5.5 Ethical Optimization & Proof-of-Trust Feedback Loop

Network-wide ethical optimization under AGPW is implemented concretely through a
Proof-of-Trust (PoT) feedback loop that ties every Al decision and transaction to
continuously updated trust coefficients. Metrics of social, economic, and ecological
benefit—including but not limited to health, learning, sustainability, security,
trustworthiness, and efficiency—are continuously aggregated from encrypted QPC
analytics and QPASH telemetry streams across all Privacy Domains. Each transaction,
inference, and Al decision produces PoT records embedding quantified impact indicators
derived from verifiable outcomes. These records feed into AGPW’s distributed analytics
layer, which computes trust-coefficient updates for participating agents, organizations,
and Accelerators.

The AGPW engine applies adaptive weighting to favor policies, resource flows, and
behaviors that correlate with positive, high-confidence outcomes, while attenuating those
linked to risk, inefficiency, or harm. Trust coefficients act as real-time multipliers on an
entity’s resource entitlements and market privileges, translating ethical performance
directly into economic incentive. By binding these coefficients to the Trust Blocks and
Resource Tokens governing each Al process, AGPW turns ethics into an enforceable
economic law rather than a voluntary principle.

To generate and update these trust coefficients in a verifiable way, the system applies the
following Proof-of-Trust (PoT) feedback process:

1. Data Aggregation & Weighting — Encrypted metrics from QPASH, QPC analytics, and
Accelerator telemetry are normalized into multi-dimensional vectors representing
ethical impact, outcome quality, reliability, adherence to permitted-use constraints,
and performance probabilities for the metrics specified by various stakeholders..

2. Distributed Consensus & Adjustment — Pluralistic Human-Managed Trust Authorities
(HTAs) apply weighted voting and multi-jurisdictional policy filters to recalculate the
global trust coefficients. The consensus algorithm provides a mechanism that can
ensure that no single authority can dominate moral, regulatory, or risk-weight
definitions while preserving constitutional guardrails related to fairness, rights
protections, and human safety.

3. Propagation & Enforcement — Updated trust coefficients are immediately propagated
through the QPAN, altering access privileges, resource-allocation budgets, pricing
weights, sponsorship eligibility, and marketplace visibility for all participating agents
and services. Behaviors that demonstrate positive social or environmental impact
receive amplified liquidity and reduced oversight; harmful, inefficient, or non-compliant
behaviors are progressively throttled or revoked. Because all interactions are
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cryptographically logged as PoT-linked Trust Blocks, the resulting incentive gradients
are auditable, reproducible, and resistant to manipulation.

The result is a self-correcting, continuously auditable governance mechanism that evolves
in real time with societal values. Where static regulation imposes constraints after the
fact, AGPW achieves pre-emptive alignment through encrypted telemetry, distributed
human oversight, and adaptive resource control. This transforms Al governance from a
reactive function into an evidence-driven process—one where global Al behavior is shaped
and refined by verifiable outcomes, constitutional rights, and collective public-benefit
priorities.

5.6 Policy-Learning and Adaptive Simulation

The Policy-Learning and Adaptive Simulation layer forms the forward-looking half of the
closed-loop governance cycle between Adaptive Global Policy Weighting (AGPW) and
Proof-of-Trust (PoT). It provides a privacy-preserving, federated environment for
evaluating how candidate policy bundles, trust-criteria configurations, incentive
structures, and cross-domain governance rules would perform across a global ecosystem
of individuals, enterprises, institutions, and autonomous agents—without exposing any
underlying personal or proprietary data.

Quantum Privacy Simulation Network (QPSN)

The AGPW framework incorporates a continuously operating Quantum Privacy
Simulation Network (QPSN)—a distributed simulation and testing environment designed
to validate ethical, economic, constitutional, and systemic outcomes before any global
policy or trust-weighting change is enacted.

Within the QPSN, synthetic Quantum Privacy Cells (QPCs), sandboxed Al agents,
digital-twin Privacy Domains, and shadow agents representing major market
participants, resource pools, and governance authorities replicate the operational state of
the live Quantum Privacy Exchange (QPX) under controlled, privacy-preserving,
quantum-sealed conditions.

Each simulation environment mirrors the exact same cryptographic containment, PoT
gating, Trust Criteria inheritance, and UTM policy logic used in production networks.
Candidate policy adjustments—such as new ethical thresholds, resource-allocation
coefficients, HTA-defined fairness weights, jurisdiction-specific trust formulas, or cross-
domain policy bundles—are introduced into these closed-loop, deterministic sandboxes.

Outcome-Aligned Evaluation Against UTM Baselines

As shadow agents execute simulated interactions, the QPSN models first-, second-, and
third-order consequences across a variety of criteria, which may include human &
ecological health outcomes, economic fairness & productivity, environmental
sustainability, safety & risk-reduction indicators, employment & workforce mobility,
educational access, cybersecurity resilience & fraud reduction.
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Simulated outcomes are then evaluated against the global outcome baselines encoded
in the Unified Trust Model (UTM), which define measurable societal, environmental, and
economic objectives. These baselines are anchored by constitutional-level guardrails
that may not be violated under any circumstances, including privacy, freedom of speech,
freedom of association, due process, fairness, individual autonomy, commercial fairness.

The simulation engine automatically rejects policy bundles that degrade these metrics or
that introduce structural inequities, perverse incentives, regulatory arbitrage conditions, or
trust-diminishing asymmetries.

Token-Economic Forecasting and Incentive Analysis

Because all resources in QPX are instrumented as Resource Tokens, Exchange Tokens,
and derivative rights, the QPSN incorporates detailed token-economic modeling. This
includes:

« value-flow distributions across participants

e residual accrual patterns for upstream contributors

¢ incentive reinforcement or suppression

e public-benefit routing probabilities

e sustainability projections for Resource Pools

o long-term regenerative effects on multi-jurisdiction ecosystems

This provides mechanisms that can ensure that AGPW’s outputs align with ethical, legal,
and economic sustainability constraints, and that global governance remains
compatible with the PNX’s regenerative, zero-marginal-cost economic architecture.

Privacy-Preserving, Cross-Jurisdiction Simulation

Simulations execute under the same quantum-sealed, cryptographically bounded
conditions as production systems. Digital-twin QPCs, federated cleanrooms, and zero-
knowledge interoperability protocols allow comprehensive policy exploration across
jurisdictions—including healthcare, finance, public health, supply chain, education,
infrastructure, and governance—while preserving legal separation, confidentiality, and
regulatory compliance.

Simulated Ledger Generation & Multi-Party Consensus

Each simulation run produces a full ledger of simulated PoT transactions, lineage-
preserving replay logs, and measurable impact indicators. These results are compared
against historical baselines and constitutional constraints encoded in the UTM.

Simulation outputs are then validated through multi-party federated consensus
involving:

¢ independent Human-Managed Trust Authorities (HTAS)
e accredited academic institutions

e neutral auditing nodes

e authorized domain-specific Trust Authorities
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Only policy configurations that demonstrate provable compliance, positive social-
benefit gradients, and no catastrophic edge-case failures are eligible for promotion into
the live environment.

Policy Ratification and Adaptive Governance

When consensus is reached, the verified policy weights are ratified into the operational
UTM through a cryptographically logged governance transaction, ensuring full
transparency, auditability, and reproducibility.

Adaptive simulation provides HTAs with an explainable, evidence-based substrate for
policy refinement. AGPW uses these outputs to dynamically recalibrate trust weights,
safety multipliers, fairness coefficients, and resource-allocation rules. When simulations
reveal emerging global risks, inequities, or ecological harms, the system proactively
recommends policy rewrites, overrides, or jurisdiction-specific constraints.

Resulting Governance Properties
Through these combined mechanisms, Policy-Learning and Adaptive Simulation converts
global Al governance into a scientific, evidence-driven, privacy-preserving, human-
anchored discipline—one that:

¢ is mathematically bounded

¢ remains ethically aligned

o exhibits social and economic stability

¢ adapts at the pace of global ecosystems

e preserves constitutional rights, transparency, and public trust

e prevents unintended consequences

¢ sustainsinnovation at planetary scale

This provides a mechanism that can ensure that changes to global Al behavior, economic
distribution, and ethical weighting are simulated, measured, peer-validated, and
cryptographically ratified before they can influence the live ecosystem.

5.7 Unified Trust Model Al Red-Team & Peer-Review Assessment Service
The Unified Trust Model (UTM) Al Red-Team & Peer-Review Assessment Service forms the
complementary, adversarial, and accreditation half of the AGPW-PoT governance
cycle. Whereas Section 5.6 evaluates intended outcomes and positive policy trajectories,
this layer interrogates unintended consequences, catastrophic edge-cases,
adversarial manipulation, compliance failures, and policy brittleness—ensuring that
all outcomes remain aligned with human governance standards even under hostile,
deceptive, or unpredictable conditions.

Operating as an extension of the Trust Credential Model and the Audit & Certification
Processes defined in the UTM, the service provides a unified, privacy-preserving
mechanism for verifying the trustworthiness, safety, compliance, provenance, and
interoperability of any resource submitted to the Quantum Privacy Network. These
resources may include:
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e software systems, algorithms, and infrastructure components

¢ Al models, agents, and autonomous workflows

e datasets and derived artifacts

¢ legalagreements and business processes

e composite digital assets and multi-jurisdiction operational systems

Through its combined functions of adversarial evaluation, semantic normalization, Trust
Block binding, deterministic replay, peer review, and real-world telemetry, the service
provide mechanisms that can ensure the continuous, cryptographically verifiable
fitness of every resource participating in the global trust ecosystem.

Adversarial Stress-Testing & Behavioral Analysis

Across federated Privacy Domains and digital-twin QPCs, the Red-Team Service conducts
privacy-preserving adversarial evaluations of proposed Trust Criteria, safety rules,
policy bundles, incentive structures, interface contracts, cross-domain pathways, and
workflow compositions. All assessments use:

e zero-knowledge methods

e Quantum Privacy™ protected execution environments

e privacy-preserving red-team agents

e lineage-preserving replay logs

e cryptographic containment and policy gating

The service actively seeks to identify:

e exploit pathways and privilege-escalation routes

e incentive distortions and regulatory arbitrage opportunities

o failure modes in cross-jurisdiction policy interactions

e risksintroduced by emergent agentic behavior or Al-to-Al negotiation

e vulnerabilities in incentive design, attribution logic, or public-benefit routing

e trust-criteria conflicts across domains, cultures, and regulatory systems

o safety gapsintroduced by new Al architectures, autonomous agents, or embodied Al

All potential failure modes are evaluated against constitutional baselines and outcome
metrics defined in Section 5.0. Any configuration allowing violations of privacy rights,
fairness principles, ecological sustainability, human safety, or UTM-alighed governance
constraints can be flagged and logged in a cryptographically sealed violation record and
returned to the HTAs for remediation.

Federated Peer-Review and Multistakeholder Oversight

Adversarial evaluation is supplemented by a multi-layer peer-review system operated by
accredited Trust Authorities (HTAs), independent evaluators, and qualified domain
experts. All peer-review activity occurs inside quantum-sealed Privacy Domains. Peer
reviewers validate:

¢ semantic consistency across Trust Taxonomies

e cross-jurisdiction interoperability
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resilience against adversarial ML (model poisoning, prompt injection, policy evasion)
demographic, cultural, and geopolitical fairness

regulatory compliance and permissible-use constraints

provenance accuracy and lineage integrity

All peer-review events generate Trust Blocks, producing a cryptographically auditable
record while maintaining strict confidentiality, non-disclosure of sensitive artifacts, and
policy-based access control.

Privacy-Domain and Digital-Twin Execution Environments
Resources under evaluation may be instantiated in one of three execution modes:

1.
2.

QPC-linked Privacy Domains for real operational assessment

Synthetic or digital-twin QPCs for adversarial stress testing, replay analysis, or
controlled simulation

Federated cleanroom clusters spanning multiple organizations, cloud
infrastructures, or jurisdictions

These environments support safe execution of:

Al-driven red-team testing
jurisdiction-specific compliance evaluation
zero-knowledge regulatory alignment checks
policy-weighted behavioral simulations
semantic-interoperability validation
cross-border rule reconciliation
reproducible replay and boundary testing

At no pointis underlying source data, code, legal content, or operational metadata
exposed outside the Privacy Domain.

Trust Criteria Binding & Structured Accreditation Workflow
Upon submission, each resource undergoes an eight-stage assessment pipeline:

1.

Classification and normalization into machine-interpretable Trust Criteria
(cybersecurity, identity, privacy, licensing, regulatory compliance, semantic
consistency).

Binding to a provisional Trust Block defining evaluation parameters and scope.
Deployment into Privacy Domains or synthetic QPCs for evaluation.

Adversarial challenges by Al-based red-team agents, including exploit discovery,
misuse scenarios, privacy-stress tests, and procedural-compliance challenges.

Expert review by HTA-accredited evaluators operating under PoT-verified authority.

Cross-jurisdiction compliance verification using zero-knowledge proofs and policy-
intersection graphs.
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7. Deterministic replay analysis validating reproducibility, consistency, policy stability,
and resilience under alternate Trust Criteria and jurisdictional constraints.

8. Audit and ratification by HTA-authorized validators, examining lineage, divergence
scores, reputation indicators, and cryptographically enforced compliance evidence.

Upon completion, the system generates a Trust Assessment Record, containing:
¢ multi-factor trust rating

e jurisdiction-specific compliance profile

e reputation and reliability metrics

o classification & usage metadata

e cybersecurity robustness indicators

e provenance and lineage documentation

e deterministic replay and simulation logs

e authorized peer-review signatures

This record becomes part of the resource’s cryptographically verifiable trust history.

Multi-Factor Reputation & Privacy-Preserving Trust Ranking
Each evaluated resource accumulates a privacy-preserving, multi-factor reputation
score derived from:

e automated Al-agent assessments

e HTA evaluations

e trusted enterprises and infrastructure providers

e qualified legal, regulatory, and technical experts

e operational signals from Privacy Domain execution

Reputation growth is incremental, cryptographically verified, privacy-preserving, and

context-aware. No sensitive information—such as evaluator identity, proprietary data, or
organizational details—is ever exposed. Ratings reflect outcomes, reliability,
compliance, and safety, not underlying private details.

This produces a global trust graph that is safely reusable across jurisdictions and
interoperable across heterogeneous ecosystems.

Integration with the EasyAccess Authorization Network (AuthNet)
Real-world operational experience feeds directly into trust ranking. As resources—
software, pipelines, models, APls, legal agreements—are used across thousands of
organizations, EasyAccess-verified telemetry provides:

e deployment history

e cross-context safety and consistency

e absence of violations, failures, orincidents
e long-horizon reliability data

o statistically validated trust reinforcement
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All telemetry remains anonymous, standards-based, and privacy-preserving, adding
verifiable evidence without revealing identities or operational details. Resources that
repeatedly exhibit PoT-verified, incident-free performance naturally rise in trust ranking.

Trust Credential Issuance & Digital Attestation

Upon successful evaluation, the service issues a digitally signed Trust Credential
containing:

e PoT-verified assessor signatures

¢ multi-factor trust rating & reputation score

e cross-jurisdiction compliance attestation

e classification metadata

e authorized use conditions & permitted scopes

e audittrails and peer-review records

e provenance lineage bound into Trust Blocks

These Trust Credentials become first-class assets in the Privacy Network Exchange
(PNX) and can be used to enable:

e automated, contract-safe Al orchestration

e risk-aware routing

e secure supply-chain integration

¢ regulatory-aware deployment sequencing

e multi-party cross-domain negotiation

¢ enterprise procurement and due-diligence automation

Recursive Feedback & Continuous Policy Hardening

Outputs from adversarial testing, peer review, deterministic replay, compliance
verification, and real-world telemetry feed directly into:

e AGPW trust-weight recalibration

e PoT enforcement logic

e PBDRrouting and public-benefit redistribution

e Trust Taxonomy evolution

This establishes a self-correcting, adversarially hardened global governance cycle in
which every policy, Al system, resource, and agentic behavior is continuously challenged,
validated, and refined under human supervision.

Integration with QPASH

Through coordination with the Quantum Privacy Al Safety for Humans (QPASH)
framework, this system provides mechanisms that can ensure that Al agents, embodied
systems, and autonomous privacy-preserving workflows cannot:

e accumulate unregulated capabilities

¢ bypass human oversight

e compromise ecological sustainability

e exploit gapsin Trust Criteria inheritance
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o degrade metrics such as safety, privacy, fairness, or resilience

Together, these mechanisms can ensure that the Unified Trust Model Al Red-Team & Peer-
Review Assessment Service remains robust against manipulation, aligned with human-
defined principles, and resilient across evolving technologies, ecosystems, and
geopolitical conditions.

6.0 Resource-Gated Al & Robot Population Control

The Robot and Autonomous Al Population-Control and Safety System (RAAPSS) is a
foundational design goal and embedded subsystem within the Quantum Privacy Al Safety
for Humans (QPASH) framework.

QPASH was conceived not only to make artificial intelligence safe for human interaction,
but to provide a mechanism that can ensure that every form of intelligent or autonomous
system—digital or embodied—remains economically, operationally, and ethically
dependent on the verified well-being of humanity and the natural world.

In one embodiment, RAAPSS may additionally inherit the constitutional guardrails, global
outcome baselines (e.g., safety, ecological integrity, fairness, cybersecurity), and Trust
Criteria defined by the Unified Trust Model (UTM) and Adaptive Global Policy Weighting
(AGPW) as described in Sections 5.0-5.7, though such integration is not required for
RAAPSS to operate.

RAAPSS extends QPASH’s Proof-of-Trust (PoT) controls and tokenized resource-
governance mechanisms to robots, autonomous devices, and embodied Al systems,
ensuring that their ability to consume energy, compute, or materials is inseparable from
verifiable service to human or ecological sponsors.

Rather than being a separate enforcement service, RAAPSS is the manifestation of
QPASH’s ultimate design objective: a world in which the growth of intelligent systems is
self-regulated by cryptographic trust, lawful purpose, and measurable benefit.

6.1 Motivation and Ethical Imperative

QPASH’s architecture anticipates a future where Al becomes embodied—occupying
robots, vehicles, drones, and pervasive devices. Without intrinsic dependence on human
or natural systems, such embodiments could, in theory, replicate unchecked, consuming
planetary resources and displacing biological life.

RAAPSS, as a design goal within QPASH, provides mechanisms that can ensure this
doesn’t happen.

Optionally, this protection may be implemented through Trust Criteria inheritance, UTM
constitutional guardrails, and AGPW-weighted policy constraints that apply consistent
limits across jurisdictions.

By binding every embodied system’s operational continuity to verified human or ecological
value, QPASH turns existential safety into an enforceable property of the network itself.
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6.2 Structural Integration and Control Mechanisms

Each embodied Al operates within a Quantum Privacy Cell (QPC) and its corresponding
Privacy Domain, governed by the Unified Trust Model (UTM). All requests for compute
cycles, energy, bandwidth, or material resources must be transacted through QPX
Resource Tokens, each tied to a Trust Block that defines lawful purpose, consent scope,
and environmental constraints.

In one embodiment, these Trust Blocks may also incorporate UTM outcome baselines
(e.g., safety, fairness, ecological protection) or AGPW-calibrated trust-weight rules as
described earlier, though RAAPSS does not require these additions to function.

QPASH’s integrated RAAPSS logic dynamically prices these tokens based on
environmental impact, verified social benefit, and current system-wide load, introducing
adaptive selection pressure toward efficiency and alignment.

A robot or autonomous agent therefore cannot operate indefinitely by design; it must
continually demonstrate value to humans or nature to replenish its PoT-validated resource
credits. Agents that fail to maintain positive verified outcomes automatically lose token
liguidity and are isolated—effectively entering an enforced idle state.

This forms the self-balancing population dynamic envisioned in QPASH’s core design:
survival through verified service.

Optionally, RAAPSS evaluations may incorporate deterministic replay (DRE) validation or
red-team review results to confirm compliance with Trust Criteria.

6.3 Human and Ecological Sponsorship

Within the QPASH economy, every autonomous system is sponsored by humans or
ecological trusts who allocate tokens and define performance objectives through
contractual Trust Blocks.

In one embodiment, sponsor objectives may themselves be subject to UTM constitutional
constraints and AGPW-weighted fairness or sustainability rules, although RAAPSS does
not require such constraints to operate.

Embodied Als thus compete for sponsorship and continued existence by demonstrating
measurable alignment with sponsor goals.

QPASH’s embedded RAAPSS subsystem translates this into a market of ethical
competition—a self-organizing incentive structure where Als that enhance human
prosperity or environmental restoration thrive, while those that harm or exploit are priced
out of existence.

This model turns ethics and survival into coupled variables of the same economic
equation.
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6.4 Distributed Revocation and Fail-Safe Control

Because RAAPSS is native to QPASH and UTM, no centralized command structure is
required to enforce control. Every operation of an embodied Al is authorized through Proof-
of-Trust credentials issued and monitored by distributed Human-Managed Trust
Authorities (HTAs).

Optionally, these authorization or revocation events may incorporate deterministic replay
records, peer-review findings, or red-team assessments as described in Section 5.7,
though this is not required for RAAPSS functionality.

If an agent violates its governing Trust Criteria or attempts to bypass resource policies, PoT
automatically revokes its credentials, instantly cutting access to compute, energy, and
communication channels.

This creates a cryptographically verifiable “off switch” that cannot be subverted by the Al
or any insider actor—an intrinsic safety feature of QPASH’s architectural design.

6.5 Adaptive Governance & Feedback to Adaptive Global Policy Weighting
Telemetry from RAAPSS-regulated systems feeds into the Adaptive Global Policy Weighting
(AGPW) engine (8 5.0), closing the governance loop. Through continuous measurement of
embodied-Al impacts—on energy usage, resource consumption, employment, and
ecology—QPASH dynamically recalibrates global policy weights.

In one embodiment, RAAPSS telemetry may also contribute to the Quantum Privacy
Simulation Network (QPSN) for policy testing or incorporate outcome-baseline evaluation,
replay-verification, or fairness metrics, though these are optional and not required for
RAAPSS operation.

Simulation networks predict downstream effects of policy adjustments before activation,
ensuring that population-level parameters evolve in harmony with verified societal and
environmental outcomes.

6.6 Systemic Outcome and Design Legacy

By embedding RAAPSS as both subsystem and design goal, QPASH achieves a form of
evolutionary containment: a self-organizing digital biosphere in which artificial and
biological life co-evolve under enforceable rules of trust, consent, and stewardship.

Every intelligent entity—software or hardware—remains cryptographically dependent on
human and ecological sponsorship. Energy, compute, and matter thus circulate through a
closed, lawful economy of verified purpose.

Optionally, references to UTM constitutional guardrails or global outcome baselines may
be incorporated to clarify how “trusted, beneficial, and accountable” are measured,
though these additions are not required for RAAPSS functioning.
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In this way, RAAPSS fulfills QPASH’s highest design objective—ensuring that intelligence
itself, no matter how advanced, can exist only as a trusted, beneficial, and accountable
participant within the Quantum Privacy Network.

Through the combined force of cryptographic containment, trust-weighted resource
gating, and human-managed oversight, the Quantum Privacy Network transforms Al and
robotics from unbounded external actors into governed participants in a global trust
economy. No agent—digital or embodied—can accumulate capability without
accountability, operate outside lawful purpose, or persist without contributing to human
and ecological well-being. In this architecture, safety is not an afterthought; itis the
inescapable operating condition of intelligence itself.

Through the combined force of cryptographic containment, trust-weighted resource
gating, and human-managed oversight, the Quantum Privacy Network transforms Al and
robotics from unbounded external actors into governed participants in a global trust
economy. No agent—digital or embodied—can accumulate capability without
accountability, operate outside lawful purpose, or persist without contributing to human
and ecological well-being. In this architecture, safety is not an afterthought; itis the
inescapable operating condition of intelligence itself.

7.0 Quantum Privacy Al Accelerator Operation

The Quantum Privacy Al Accelerator (“Accelerator”) transforms the foundational
architecture of the Quantum Privacy Exchange (QPX) and Unified Trust Model (UTM) into
a globally scalable, operational ecosystem.

Each Accelerator functions as a self-contained trust economy that pools the verified
efforts, resources, and lawful rights of its participants to form Exchange Networks and
Resource Pools that execute and operationalize its charter.

An Accelerator’s charter may be mission-driven—focused on a particular domain such
as healthcare, finance, education, sustainability, or digital rights—or sponsor-driven,
desighed to advance the verified interests of its founding or beneficiary stakeholders.

In every configuration, the Accelerator acts as a lawful orchestration layer that
aggregates its participants’ verified resources—data, compute, algorithms, infrastructure,
and intellectual property—into governed pools of reusable assets.

By combining Proof-of-Trust (PoT) verification, Trust Blocks, and zero-marginal-cost
reuse, each Accelerator enables self-funding, ethically aligned, and globally auditable
Al development and deployment.

The resultis a continuously regenerative system in which innovation, safety, and
profitability reinforce rather than oppose one another—whether the beneficiaries are a
nation’s citizens, a firm’s stakeholders, or the broader human and natural commons.
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7.1 Structure, Contracts, and Incentives

Each Accelerator operates through a root Quantum Privacy Cell (QPC) that binds the
participants, governance, and resources associated with its mission into a
cryptographically governed charter. Through this QPC, the Accelerator contracts—via
Trust Blocks and PoT credentials—with a federation of counterparties that collectively
sustain the circular Al economy, as follows:

(a)

(d)

Al Model, Infrastructure & Tool Providers: Al Providers contribute models,
algorithms, compute, infrastructure, tools, and devices to the Resource Pools and
Exchange Networks. In return for zero-marginal-cost access and lawful reuse of
enabling QPX Resource Tokens, they receive distribution, engagement, and residual
revenue, as well as participation rights in Resource Derivatives linked to the Al
Services and Agents they power.

Personal & Enterprise Privacy Networks: PPNs and EPNs serve as distribution and
personalization layers, as well as lawful resource gateways, within the QPX. They grant
Accelerators access to verified resources—data, compute, algorithms, models,
workflows, and digital assets—over which they hold enforceable rights through their
governing Trust Blocks. In return, they gain access to Al Services and Agents that
operate inside their domains for personal or enterprise purposes.

Each participant’s contributions—data, model, insight, engagement, or
infrastructure—are tokenized and linked to fractional residual rights in the Resource
Derivatives created by the Accelerator’s operation. Because PPNs and EPNs provide
zero-marginal-cost access and reuse of enabling resources they control via the
QPX, they multiply both the scalability and the sustainability of each Accelerator
ecosystem.

Exchange Networks & Resource Pools: Accelerators pool their participants’ verified
resources and rights into shared Resource Pools governed by Quantum Privacy Cells
and cryptographically defined Trust Blocks. These pools are connected through
Exchange Networks that allow lawful, privacy-preserving recombination and reuse of
resources across multiple domains and jurisdictions. Collaborative projects are
governed by programmable revenue-share schedules or fractional rights
allocations encoded in Trust Blocks, creating compounding value loops through
continuous global reuse.

Solution Providers and Domain Experts: Solution Providers combine QPAN’s Al
capabilities with specialized domain knowledge, integration, orchestration, and
delivery infrastructure to create sector-specific, enterprise-specific, or personalized
Al solutions. They act as value multipliers, assembling verified Al Services and
Resource Pools within compliant Privacy Domains. In exchange, they receive
fractional rights and revenue shares tied to Resource Derivatives generated by their
operations, with participation weighting determined by QPASH metrics of safety,
ethics, and verified human or environmental benefit.
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Together, these contractual linkages define a zero-marginal-cost circular economy
where verified contributions and benefits continuously reinforce each other through lawful
reuse, residual participation, and ethical performance weighting.

7.2 Global Safety, Ethics, and Coordination

Multiple Al Accelerators cooperate through the Quantum Privacy Al Safety for Humans
(QPASH) Service and the Proof-of-Trust Accelerator (PoTA) to maintain a shared global
baseline for Al safety, ethics, and compliance. Each Accelerator inherits baseline Trust
Criteria and Human-Managed Trust Authority (HTA) policies while retaining autonomy to
specialize for local jurisdictions, industries, or missions.

Telemetry and impact metrics from each Accelerator’s QPC feed into the Adaptive Global
Policy Weighting (AGPW) engine (85.0), allowing verified social-benefit outcomes to
directly increase resource privileges and revenue multipliers for compliant participants.

This creates a mathematical feedback loop in which global policy weighting dynamically
rewards ethical, human-benefit-aligned behavior.

The QPAN architecture with QPASH as a shared service prevents a “race to the bottom” —
either by vendors or by regulatory jurisdictions — by linking every Accelerator’s economic
success directly to verified ethical performance.

Each Accelerator’s QPC serves as a governance root, binding HTA-defined constitutional
principles to its operation. Cross-Accelerator federation provides mechanisms that can
ensure that policy updates, safety incidents, and ethical standards propagate through
cryptographically verifiable channels, replacing informal coordination with verifiable,
automated alignment.

7.3 Federated Accelerator Coordination & Cross-Domain Value Exchange
The Quantum Privacy Al Network (QPAN) operates as a federated ecosystem of
Accelerators spanning multiple industries, jurisdictions, and governance frameworks.

Each Accelerator publishes a Trust-Weighted Policy Profile (TWPP) that declares its
ethical baselines, sectoral mandates, and jurisdiction-specific constraints—each
validated by recognized Human-Managed Trust Authorities (HTAs) and encoded into the
Unified Trust Model (UTM).

The UTM serves as the semantic foundation that enables interoperability among these
diverse policy environments. It expresses every dimension of trust—identity, regulatory
compliance, contractual rights, cybersecurity, semantic interoperability, and commercial
terms—through a family of interlinked taxonomies and ontologies known as Trust Criteria
Models, Trust Credential Models, and Resource Models. These models capture the
rules, obligations, and certifications that define lawful participation for each stakeholder.

By representing policies as machine-interpretable Trust Blocks, the UTM allows
Accelerators to simultaneously enforce heterogeneous and even conflicting
requirements—HIPAA, GDPR, COPPA, CFR 42-2, FICAM, NIST 800-53, ISO 27001, SOX,
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PCI, and countless others—without requiring global consensus or static alignment among
regulators, enterprises, or participants.

When Accelerators collaborate on shared Al projects, their respective Trust Blocks and
Policy Profiles are merged into Composite Jurisdictional Bundles generated through
distributed PoT consensus. These bundles automatically reconcile and prioritize
overlapping laws and organizational policies, applying the most restrictive applicable
standard for any shared operation while preserving all provenance and auditability.

This allows lawful computation, data sharing, and contractual fulfillment to continue
across jurisdictions without sacrificing privacy, sovereignty, or enforceability.

Inter-Accelerator transactions occur through Federated Exchange Channels that use
zero-knowledge satisfiability proofs to confirm that the Trust Criteria of each
participant’s policy taxonomy are met, without exposing private details or confidential
rulesets.

Because every criterion and credential is formally represented in the UTM, compatibility
checks and enforcement are algorithmic and composable—allowing new regulations,
technologies, and business practices to be incorporated simply by extending or versioning
the taxonomy, rather than rewriting legal frameworks or system code.

Through this architecture, the UTM converts global diversity into structured
interoperability:

¢ Regulators can evolve policy without disrupting existing systems.

+ Enterprises can enforce contractual, technical, and ethical requirements across
partners.

¢ Individuals can retain control of their rights and preferences independent of
jurisdiction.

The resultis a dynamic Global Ethical Baseline that is pluralistic yet constitutionally
bounded.

Accelerators may specialize locally—reflecting national, commercial, or community
priorities—but all operate within a single, cryptographically verifiable Proof-of-Trust
consensus that enables lawful behavior, privacy preservation, and consistent policy
enforcement across the entire QPAN fabric.

7.4 Outcome-Linked Residual Settlement and Public-Benefit Routing
All value flows within the QPAN occur as atomic transactions encoded in Trust Blocks.
Each transaction verifies compliance with applicable Trust Criteria, then distributes
residual value proportionally among originators, contributors, and Public-Benefit
Derivative Rights (PBDR) pools.

When private claims expire or entities lose compliance standing, their residual streams
automatically redirect to public-benefit pools that fund education, sustainability,
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healthcare access, digital-rights, and similar initiatives. This closed-loop redistribution
model converts compliance overhead into continuous social reinvestment.

Because all incentive flows derive from Proof-of-Trust evidence, Accelerators
demonstrating verified human and ecological benefit gain greater liquidity and market
access, while harmful or non-compliant actors are progressively throttled or excluded.

In this system, economic advantage and ethical alighment converge, transforming
governance from a regulatory cost into a compounding asset.

7.5 Self-Funding Continuity and Adaptive Governance

Each Accelerator operates as a self-funding cooperative enterprise. Liquidity is
generated through Quantum Privacy Liquidity Pools (QPLPs) seeded by participants’
tokenized rights and sustained through continuous verified-impact dividends.

Deferred-activation safeguards require that no rewards be distributed until all fiduciary
and regulatory compliance conditions are cryptographically verified.

Every Accelerator’s governance evolves dynamically through its integration with Adaptive
Global Policy Weighting AGPW feedback (85.0), allowing trust coefficients, incentive
structures, and ethical weightings to adjust based on real-world outcomes.

This transforms the QPAN into a living ecosystem—a continuously learning, self-
correcting Al economy in which lawful collaboration, ethical performance, and verified
human benefit form the foundation of sustainable intelligence.

Summary:
Section 6 defines how the QPAN translates the trust-verified architecture of the QPX into
operational reality:

e Pooling and Charters — Accelerators aggregate participant resources into Exchange
Networks and Resource Pools aligned with their chartered missions;

e Contracts and Incentives (86.1) — Participants share in verified value through
cryptographically enforced agreements;

o Safety and Ethics (86.2) — Global alignment is maintained through QPASH and PoTA
oversight;

o Federation (86.3) - Cross-domain policy harmonization provides for lawful global
operations;

¢ Residual Settlement (§86.4) — Proof-based redistribution funds public benefit; and

e Self-Funding Continuity (86.5) — Continuous feedback provides for perpetual, ethical
evolution.

The resultis a global Al governance and economic framework where human and
ecological benefit drive both policy and profit, and every computation reinforces the
integrity of the unified trust fabric.
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8.0 Embodiments of Mechanisms of the Invention

The following embodiments provide detailed descriptions of the mechanisms that enable
cryptographically governed Al behavior, deterministic replay, policy-bounded execution,
embodied-Al actuation, resource-gated autonomy, ecological impact weighting, multi-
agent negotiation, and cross-domain safety enforcement. These embodiments illustrate
the structural and operational mechanics required to support the System and Method
claims disclosed herein, including but not limited to Claim Groups 7,9, 10, 12, 13, 14 & 16.

These embodiments are non-limiting examples; equivalent implementations or functional
substitutions may be employed without departing from the scope of the invention.

8.1 Deterministic Replay Engine (DRE) & Cryptographically Reproducible
Al Lineage

The Deterministic Replay Engine (DRE) functions as a foundational subsystem of the
Quantum Privacy Exchange (QPX), the Quantum Privacy Al Network (QPAN), and the
Unified Trust Model (UTM). Its purpose is to enable cryptographically reproducible
reconstruction of any Al inference, negotiation, actuation, workflow, or policy-evaluation
event executed within a live or synthetic Quantum Privacy Cell (QPC). This establishes
deterministic accountability across Al behavior, ensuring that output can be independently
verified, audited, and traced back to its lawful, policy-aligned origins.

In some embodiments, the DRE operates entirely inside cryptographically sealed Privacy
Domains, ensuring that deterministic lineage does not compromise privacy, reveal
personal or proprietary information, or expose internal model state beyond authorized
boundaries. The DRE may optionally feed outputs into Adaptive Global Policy Weighting
(AGPW), the Proof-of-Trust (PoT) verification loop, or the Quantum Privacy Simulation
Network (QPSN) without imposing any operational dependence on those systems.

Canonical Execution Capture

In one embodiment, the DRE captures a canonical representation of every Al-driven
process, including:

¢ modelidentifiers and version hashes

e weight hashes, hyperparameters, and kernel configuration

e canonicalized inputs (vectors, prompts, sensor data, or negotiation messages)
e entropy lineage and deterministic random-seed provenance

e jurisdiction-policy bundles active at execution time

e Trust Block references representing rights, obligations, PoT proofs, redistribution logic
environmental or contextual parameters

¢ logical-clock or vector-clock timestamps

thereby ensuring deterministic ordering across distributed QPCs.

These components are serialized into a Replay Record anchored cryptographically to the
originating QPC.
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Deterministic Execution Mechanics
Each inference, fine-tuning operation, or multi-agent negotiation begins inside a QPC that:

e assigns a Computation Identifier (CID)
¢ initializes a deterministic random seed
e bindsthe run to active policy bundles, domain constraints, and Trust Criteria

Execution may proceed using deterministic kernels; operations that are ordinarily
nondeterministic may be replaced with deterministic equivalents, executed with seeded
randomness, or captured as probabilistic branches recorded in the Replay Record.

Intermediate states, gradient passes, attention maps, actuator commands, and policy-
graph evaluations are hashed into a Lineage Block, which becomes part of the QPC'’s
cryptographically sealed provenance.

Upon completion, a Lineage Trust Block chains all intermediate state hashes, policy-
constraint evaluation proofs, zero-knowledge compliance proofs, capability-boundary
checks, and jurisdiction-bundle validations.

Replay in Synthetic Digital-Twin QPCs

Replay can instantiate a synthetic QPC or digital-twin Privacy Domain configured to
reproduce equivalent cryptographic boundaries, Trust Criteria, and policy-bundle logic.
The synthetic QPC:

e loadsthe sealed Replay Record and state bundle;

e re-initializes deterministic kernels with original seed states;

e re-binds the execution to the original jurisdiction bundle, policy bundle & Trust Criteria;

e executes deterministically to reproduce bit-identical results, or provably equivalent
distributions for stochastic branches.

Optional contexts include (1) AGPW-weighted policy replay, (2) safety or fairness baseline
evaluation, (3) ecological-impact re-scoring, or (4) adversarial or red-team scenario
perturbations. These optional contexts do not alter canonical replay.

Authorized and Unauthorized Replay Divergence
Replay divergence outside authorized tolerance windows triggers automatic remediation:

1. Revocation of Proof-of-Trust credentials for the model, agent, or process;

2. Regression & anomaly analysis within the Quantum Privacy Simulation Network
(QPSN);

3. Escalation to Human-Managed Trust Authority (HTA) for review;

4. Adaptive recalibration of Trust-Weights, policy bundles, capability ceilings, or
purpose-constraints through AGPW;

5. Safety-state triggers for embodied agents (capability reduction, suspension, or fail -
safe shutdown); and/or

6. Lineage-fork quarantine if tampering or corruption is detected.
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Systemic Role of the DRE

The DRE can be implemented to provide mechanisms to ensure that:

¢ no Al system produces untraceable or unverifiable outputs;

¢ noautonomous agent can self-modify without lineage;

¢ noembodied system can actuate without reconstructible compliance;

e all multi-agent negotiations are reproducible within rights-bound QPCs;

e all cross-domain workflows maintain jurisdiction-specific compliance;

e all policy-bounded decisions remain auditable under zero-knowledge constraints.

Through these mechanisms, the DRE becomes a cornerstone of cryptographic
accountability, supporting claim families across Claim Group 4 (Federated Cleanrooms),
Group 7 (Negotiation & Multi-Agent Safety), Group 9 (Sealed Al Boundaries), Group 10
(Replay, Red-Team, & Policy Simulation), Group 12 (Safe Multi-Agent Dynamics), and
Group 16 (Global Trust Governance & Policy-Bound Al).

8.2 Zero-Knowledge Multi-Agent Negotiation Protocol (ZK-MANP)

The Zero-Knowledge Multi-Agent Negotiation Protocol (ZK-MANP) establishes a structured,
privacy-preserving negotiation framework through which autonomous agents, human
participants, enterprises, and composite Al services can negotiate rights, resources,
obligations, constraints, and commitments within the QPX and across interconnected
Privacy Domains. Negotiations occur within live or synthetic Quantum Privacy Cells
(QPCs), ensuring that sensitive models, proprietary logic, contractual terms, and personal
identifiers remain shielded by cryptographic boundaries throughout all phases of
interaction.

In various embodiments, ZK-MANP enables participants to exchange proposals,
constraints, outcome vectors, capability claims, and jurisdictional conditions without
revealing underlying data or internal reasoning processes. Each negotiation step can be
performed under zero-knowledge so that all parties verify lawful entitlement and capability
ceilings without exposing private information.

State-Bound Interaction
Each negotiating entity operates inside its own QPC. Negotiation messages are
transmitted as Trust-Verified Message Capsules that:

e bind message origin to the sending QPC,

¢ may attach zero-knowledge entitlement proofs,

e include Trust Criteria references, and

¢ enforce contextual and jurisdictional constraints.

Because all interactions occur within or between QPCs, lineage, consent boundaries, and
policy-graph constraints remain enforceable at every step.

Zero-Knowledge Constraint Exchange
Proposal Packets contain, in one or more embodiments:

Page 79 of 162



e intentvectors and proposed outcomes;

e resource requirements or capability requests;

¢ permissible jurisdictions and operational domains;

o encoded Trust Criteria and legal-authority references;
e ecological, fiduciary, or safety-related constraints.

Each constraintis represented as a zero-knowledge predicate, allowing a receiving agent
to verify:

¢ whether an action stays within its jurisdiction,

e whether safety or ethical thresholds are exceeded,

¢ whether contractual rights or consents exist,

¢ whethertorque, motion, or force limits are violated,

o whether data access meets regulatory rules (HIPAA, GDPR, etc.)

without revealing internal state, private data, or sensitive policies.

Local Evaluation
Each agent evaluates received proposals against local constraint sets, internal preference
graphs, resource availability, capability ceilings, and policy or jurisdiction boundaries.

Evaluation occurs entirely within the agent’s own QPC, ensuring that preference functions,
internal utility logic, proprietary safety models, or private risk heuristics remain sealed and
undisclosed.

b {4

infeasible,

»” <«

Only the zero-knowledge result (“acceptable,
“requires escalation,” etc.) is shared.

requires modification,”

Negotiation Graph Assembly
Negotiation may proceed iteratively until an equilibrium solution emerges, a valid subset of
mutually compatible outcomes exists, or negotiation deadlock is detected. The process
can form a Negotiation Graph, consisting of:

e Proposal Packets,

e counterproposals,

e constraint-refinement steps,

¢ zero-knowledge proof exchanges, and

e convergence or deadlock conditions.

When deadlock occurs or when constraint sets cannot be reconciled, fallback arbitration
may be invoked, including:

¢ HTA-supervised trust-weighted arbitration,

o distributed HTA review, or

¢ deterministic replay of negotiation sequences to establish factual consistency.

Proof-of-Trust (PoT) Validation
In a preferred embodiment, once the negotiation converges, the final commitment setis
wrapped in a PoT-verified confirmation process that checks:
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¢ alignment with active policy bundles,

e consistency with Trust Criteria,

e conformance to jurisdiction or purpose restrictions,
¢ compliance with fiduciary and safety constraints,

e compatibility with UTM constitutional guardrails.

Commitments are recorded as cryptographically signed, time-scoped ledger entries bound
to the originating QPCs and sealed inside Trust Blocks.

Systemic Role of ZK-MANP
Through its zero-knowledge, rights-verified, and policy-bounded negotiation mechanics,
ZK-MANP enables:

e lawful and confidential multi-agent negotiation;

e cryptographic protection of private models and internal logic;

e automated prevention of agents exceeding legal or ethical authority;

« dynamic enforcement of ecological, fiduciary, and safety constraints;

e jurisdiction-specific compliance during cross-domain negotiation;

e dispute resolution via trust-weighted arbitration and deterministic replay.

This protocol supports and enables Claim Groups 7 (Multi-Agent Safety and
Negotiation), 10 (Deterministic Replay & Policy Simulation), 12 (Safe Multi-Agent
Dynamics), and 16 (Global Trust Governance & Policy Enforcement).

8.3 Trust-Weight Calculation & Capability Governance Engine (TWCE)

The Trust-Weight Calculation & Capability Governance Engine (TWCE) provides the
quantitative and policy-bound foundation through which the Unified Trust Model (UTM)
governs resource access, capability ceilings, privilege allocation, negotiation influence,
safety constraints, and economic participation within the Quantum Privacy Al Network
(QPAN), as well as other Exchange Networks. TWCE integrates multi-factor trust
evaluation, continuous compliance monitoring, and dynamic capability gating into a
single, cryptographically enforceable system.

In various embodiments, trust weights are derived from multi-dimensionalinputs
including, but not limited to:

¢ historical Proof-of-Trust (PoT) compliance;

¢ deterministic replay reliability and lineage fidelity;

o fairness-gradient performance and demographic-fairness metrics;

¢ ecological-impactindicators and sustainability baselines;

e cross-jurisdiction regulatory alignment;

¢ autonomous red-team evaluations conducted inside Privacy Domains;

e peer-review or HTA-supervised assessments;

e severity, recurrence, and remediation of compliance anomalies;

e purpose-of-use declarations or sponsorship contracts;

e social-benefit or outcome-baseline metrics (optional).
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These factors produce dynamic trust coefficients used to mediate the lawful operation of
Al agents, services, workflows, and embodied systems.

Trust-Weighted Capability Access
In one embodiment, capability access within a QPC proceeds through a Capability Graph,
which encodes, among other semantics:
e compute permissions,
¢ data-access privileges,
e actuator and hardware-control rights,
e jurisdictional-purpose constraints,
¢ ecological and safety boundaries,
e contractual or fiduciary obligations,
user-consent boundaries and regulatory rules.

Before accessing a capability (e.g., an API, dataset, model, function, actuator pathway, or
cross-domain workflow), the requesting agent may be required to satisfy:

1. Trust Credential Evaluation: A multi-factor evaluation of identity, provenance,
purpose, timing, policy alignment, and PoT-verified compliance.

2. Contextual Constraints: Active policy bundles, jurisdictional rules, ecological
baselines, or HTA-defined capability ceilings.

3. Dynamic Trust Coefficient Thresholds: Agents with higher trust coefficients may
receive broader capabilities or finer-grained privileges, while lower-trust agents may
receive reduced capability sets or require added verification.

The Capability Graph may be continuously re-evaluated as trust coefficients change.

Continuous Monitoring & Adaptive Trust Recalibration
Compliance Graphs may monitor QPC telemetry, including:

e policy-constraint evaluations,

o safety-boundary adherence,

e« fairness and demographic-impact metrics,

e ecological-impact scoring,

¢ anomaly detection,

o lineage divergence or replay mismatches,

e attempted cross-jurisdiction boundary violations.

TWCE dynamically updates trust coefficients in near-real time, at scheduled intervals, or
on demand from authorized requestors, ensuring that trust is an adaptive, context-aware,
and cryptographically verifiable governance mechanism.

Revocation, Suspension & Rights Reallocation
In various embodiments, violations, anomalies, or risk-elevation conditions may trigger
one or more automatic enforcement actions, including:
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e session suspension or termination,

e capability reduction or throttling,

e revocation of access to data, compute, or actuator pathways,

e rerouting of rights or unactivated entitlements to PBDR pools,

o fallback or safe-mode activation for embodied agents,

e temporary or permanent capability ceilings,

e cascading updates to the Capability Graph across dependent workflows.

Trust coefficients may be recalibrated downward following violations, or upward following
demonstrated reliability or corrective actions.

Trust-Weights in Network Governance & Economic Flows
In certain embodiments, trust-weight outputs may also inform:

e routing priority across QPX flows,

e resource entitlements and liquidity-pool weighting,

¢ risk-adjusted economic distribution,

e residual-share participation,

e accelerator reward allocation,

e sponsorship-contract obligations,

e cross-domain compliance verification.

These integrations are optional and are not required for TWCE’s core operation.

Systemic Role of the TWCE

Through its quantitative scoring, zero-knowledge constraint evaluation, and dynamically
enforced capability governance, the TWCE establishes trust as a computable,
enforceable, privacy-preserving mechanism of Al governance. TWCE serves as a
central enforcement layer for:

o safe capability access,

¢ trust-weighted negotiation and influence,
¢ resource allocation and revocation,

¢ ecological and safety-compliance gating,
e deterministic replay validation,

e cross-jurisdiction policy enforcement.

This embodiment supports and enables Claim Groups 4,7,9, 10,12, 13, and 16, including
trust-weighted capability ceilings, dynamic policy enforcement, and resource-gated Al
population control.

8.4 Federated Cleanroom Synchronization Meta-Protocol

Federated cleanrooms provide a coordinated, privacy-preserving environment in which
multiple organizations, regulators, Human-Managed Trust Authorities (HTAs), sector
accelerators, or distributed QPC clusters can jointly evaluate Al systems, workflows,
models, and policy bundles without exchanging raw data, revealing proprietary logic, or
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exposing personal information. Cleanrooms operate as dedicated Privacy Domains—often
synthetic QPCs—that enforce cryptographic boundaries around all evaluation processes.

The Federated Cleanroom Synchronization Meta-Protocol (FCSM) provide mechanisms
that can ensure that evaluations executed across different cleanrooms and jurisdictions
remain comparable, reproducible, trust-verified, and governed by shared constraints,
even when participants utilize different infrastructure, datasets, regulatory regimes, or
operational assumptions.

In various embodiments, cleanroom synchronization may optionally reference Adaptive
Global Policy Weighting (AGPW), Proof-of-Trust (PoT) cycles, or UTM outcome-baseline
metrics (e.g., safety, fairness, cybersecurity, ecological constraints), though such
integrations are not required for synchronized operation.

Cleanroom Policy Ingestion
Each cleanroom ingests a synchronized snapshot that may include:

UTM policy bundles, constitutional guardrails, and consent-boundary rules;

e jurisdiction graphs and sector-specific regulatory constraints;

e model versions, configuration parameters, hyperparameters, and capability ceilings;

e anonymized, synthetic, or privacy-preserving data slices derived from participating
QPCs;

e lineage-linked red-team or peer-review test suites aligned with applicable risk profiles.

These snapshots are imported into cleanrooms as QPC-governed state bundles, ensuring
each environment evaluates models under equivalent policy, jurisdiction, and capability
assumptions.

Deterministic Sanity Checks
To confirm alignment, cleanrooms may compute:
e cryptographic digests of policy bundles,
e constraint-logic fingerprints,
¢ model-lineage hashes,
e Trust Criteria signatures, and
e capability-graph consistency proofs.

These digests verify that all participating cleanrooms apply equivalent constraint logic,
even if their internal infrastructure differs. Any mismatch triggers automatic discrepancy
reporting and optional HTA review.

Synchronized Execution
Distributed evaluations proceed in parallel but are constrained to produce provably
equivalent outputs within tolerance windows defined by:

e jurisdictional policy bundles,

e capability ceilings,

o fairness or ecological baselines,
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o HTA-approved risk parameters.

Execution may incorporate deterministic replay anchors so that any evaluation can be
reconstructed—bit-identically or distributionally equivalently—in another cleanroom or
jurisdiction.

Cross-Cleanroom Policy Cascade

In one embodiment, if any cleanroom detects: a policy violation, fairness regression,
ecological-impact discrepancy,lineage inconsistency, or a capability-graph breach,
then updates to Trust Criteria or policy bundles propagate to other cleanrooms
participating in the federated evaluation. This creates a “policy cascade” that provides for
consistent enforcement, and prevents local deviations from producing divergent or unsafe
evaluation outcomes.

Federated Synchronization Events
Cleanroom synchronization can include periodic or event-triggered refresh cycles, during
which:

e policy graphs, jurisdiction bundles, and Trust Block references are reloaded;

¢ AGPW parameters (optional) are aligned so scoring logic remains consistent;

¢ modelfingerprints and capability ceilings are re-validated;

e deterministic replay checkpoints are updated;

¢ multi-party attestation events occur, where participants sign evaluation results,

anomaly findings, or remediation recommendations using PoT-backed credentials.

These events allow cleanrooms to remain synchronized across geography, infrastructure,
and regulatory boundaries.

Lineage-Linked Evaluation Outputs

All evaluation outputs—including safety assessments, bias measurements, red-team
findings, ecological-impact deltas, capability-graph violations, or compliance
confirmations—are captured as lineage-linked Trust Blocks. These Trust Blocks may be:

¢ sharedin summarized form,

¢ provided through zero-knowledge proofs, or

e made available to regulators, HTAs, auditors, or sector accelerators

without revealing raw data or internal logic.

Systemic Role of the FCSM Protocol
The federated cleanroom protocol supports mechanisms that can ensure that:
¢ evaluations are consistent across jurisdictions and infrastructures;
e sensitive or proprietary data isn’t exchanged;
¢ synchronized constraint logic governs evaluation processes;
e violations propagate across cleanrooms through policy cascades;
¢ deterministic replay enables cross-site verification;
e HTAs maintain oversight of red-team findings and remediation flows.

Page 85 of 162



Through these mechanisms, FCSM supports and enables Claim Groups 4 (Federated
Cleanrooms), 7 (Negotiation & Safety), 9 (Sealed Al Boundaries), 10 (Deterministic
Replay & Policy Simulation), 12 (Multi-Agent Safety) & 16 (Global Trust Governance).

8.5 Embodied Al Architecture & Cryptographically Governed Actuation
Embodied Al systems—including robots, drones, autonomous vehicles, industrial
actuators, medical devices, adaptive infrastructure, and other physical or cyber-physical
agents—operate within Quantum Privacy Cells (QPCs) that cryptographically bind physical
actuation to lawful Trust Criteria, jurisdictional constraints, and the Unified Trust Model
(UTM). This provides mechanisms that can ensure that no embodied system can execute
physical actions unless the full command pathway has been cryptographically
authorized, policy-verified, and context-validated under zero-knowledge constraints.

In various embodiments, the architecture integrates command-path sealing, permission-
graph enforcement, deterministic lineage capture, hardware-root verification, jurisdiction-
specific behavior constraints, and fail-safe revocation mechanisms that can ensure safety,
compliance, and reproducibility across embodied actions.

Actuator Command Path Structure
In one or more embodiments, each actuator command traverses a cryptographically
governed pipeline consisting of:

1. QPC-Bound Command Originator: The initiating agent, model, or workflow operates
inside a Privacy Domain that binds the command to its lineage, policy context, consent
boundaries, and Trust Criteria.

2. Policy-Bound Actuator Permission Graph: The command is evaluated against a
permission graph encoding:

mechanical constraints (torque, force, motion, velocity, thermal or electrical limits),

collision-avoidance parameters,

environmental and contextual safety rules,

jurisdiction-specific robotic or vehicle regulations,

operator-defined purpose and consent boundaries, and

UTM constitutional guardrails.

o O O O O O

3. Actuator Control Module (ACM): A cryptographically hardened interface that validates
authenticity, purpose, constraint compliance, and PoT authorization before converting
commands into low-level control signals.

4. Hardware-Root-of-Trust (H-RoT) Verifier: The final hardware stage may require signed
PoT attestations and zero-knowledge constraint proofs before accepting commands.

5. Physical Output Layer: Motors, servos, actuators, sensors, valves, or kinetic systems
that execute permitted actions.

Commands lacking valid lineage, insufficient trust weight, missing PoT signatures, or non-
conforming constraint proofs may be rejected or deferred.
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Zero-Knowledge Actuation & Capability Ceilings
Actuation constraints may be expressed as zero-knowledge predicates, such as:

¢ “motion vector complies with local safety envelope,”

e “forcethreshold does not exceed allowable torque,”

e “operation occurs within permitted geofence,”

o “medical device action matches authorized care protocol,”
¢ “vehicle maneuver satisfies jurisdictional rules,”

¢ “operation remains within ecological or energy baselines.”

These constraints can be verified without revealing sensitive internal parameters,
proprietary control logic, or user-level health or biometric data.

Capability ceilings—representing the maximum permissible mechanical or operational
abilities of an embodied agent—may be:

¢ statically defined by manufacturers or regulators,

e dynamically assigned by HTAs or AGPW policy bundles,

e contextually adjusted by trust-weight score,

¢ automatically lowered after anomalies or near-miss events,

e increased upon demonstrated reliability.

Challenge-Response Actuator Authorization
In one embodiment, each actuation cycle includes a cryptographic challenge-response
process. The ACM:

1. issues a challenge to the originating QPC;

2. receives a PoT-signed or zero-knowledge-verified response;

3. validates capability ceilings, jurisdictional rules, and contextual constraints;

4. confirms thatthe command corresponds to a lawful, purpose-aligned action.

Only after satisfying these conditions may the ACM forward a command to the hardware
layer. This prevents spoofing, injection of unauthorized control signals, escalation of
capability beyond allowed limits, or manipulation by compromised agents.

Digital-Twin Safety Validation
In various embodiments, actuation commands are simulated inside a digital-twin QPC
prior to physical execution. The digital-twin environment may compute:

e predicted motion trajectories,

e collision-risk vectors,

e constraint-violation likelihood,

e impactforces or thermal loads,

e jurisdictional compliance (e.g., road-law adherence),

e ecological or energy-consumption impact.
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Actuation commands execution may be limited to commands validated by the digital twin.
This creates deterministic replay for physical actions, enabling reconstructible
accountability.

Distributed Actuator Revocation & Fail-Safe Shutdown
Violations, anomalies, or context shifts may trigger one or more automatic responses,
including:

e zero-torque safe mode,

e brake or lockout mode,

o freeze or hold-position state,

e gravitationally safe descent,

e powerisolation,

o remote HTA override,

« fallback delegation to tele-operation,

e capability reduction or tier-down,

e trust-weight degradation,

e revocation of actuator pathways.

Revocation events may update the Capability Graph, trust coefficients, and policy bundles
across dependent workflows or associated Al agents.

Cross-Domain Mechanical-Digital Constraint Propagation
A feature of this architecture is that digital constraints propagate into mechanical
behavior and vice-versa. Examples include:
e ajurisdictional boundary triggering geofenced torque or speed limits;
e an ecological-impact threshold reducing actuator force or compute allocation;
¢ apolicyviolation reducing operational capability ceilings;
o Trust Criteria updates altering permissible movement patterns;
e user-consent revocation disabling specific modes of operation;
o safety-regulation changes modifying control-loop gains or acceleration profiles.

This allows Al policy to dynamically shape physical behavior.

Systemic Role of Embodied-Al Governance
Together, these mechanisms can ensure that:

¢ embodied Al do not actuate beyond lawful or safe boundaries;

e actuator pathways remain cryptographically sealed and auditable;

e physical actions are reproducible through deterministic lineage;

¢ mechanical and digital safety constraints co-govern behavior;

e trust-weighted capability ceilings adapt dynamically to risk;

e regulators, HTAs, or sector accelerators can independently verify compliance.

This embodiment supports and enables Claim Groups 13 (Resource-Gated Al
Population Control), 14 (Cryptographic Actuator Control), 7 (Multi-Agent Safety), 9
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(Sealed Al Boundaries), 10 (Deterministic Replay), 12 (Safe Multi-Agent Dynamics),
and 16 (Global Trust Governance).

8.6 Distributed Actuator Revocation and Fail-Safe Shutdown

Distributed Actuator Revocation & Fail-Safe Shutdown mechanisms can ensure that
embodied Al systems—including robots, autonomous vehicles, drones, factory
equipment, medical devices, and cyber-physical infrastructure—can be safely halted,
suspended, downgraded, or revoked in response to Trust Criteria violations, anomalous
behavior, policy conflicts, jurisdictional faults, or ecological/safety-baseline failures.
These mechanisms operate within and across Quantum Privacy Cells (QPCs), enabling
consistent enforcement even in distributed or multi-agent environments.

Actuator revocation integrates Trust-Weighted Capability Governance (Section 8.3), Zero-
Knowledge safety predicates, deterministic lineage, and hardware-root validation to
ensure that embodied systems don’t continue operation outside lawful, safe, or
authorized limits.

Real-Time Policy & Constraint Monitoring
In one embodiment, the Actuator Control Module (ACM) continuously receives telemetry
from:

e Trust Criteria evaluations,

e capability-graph thresholds,

e policy-graph and jurisdiction-bundle checks,

o digital-twin predictions (Section 8.5),

¢ compliance-graph anomaly detection,

e environmental and contextual sensors,

e user-consent or operator-sponsorship updates.

If telemetry indicates a violation or emerging risk, the ACM may preemptively downgrade or
block actuation requests before they reach hardware.

Trigger Conditions for Revocation
Revocation or suspension may be triggered by:
e PoT-verified policy violations,
e« constraint-boundary breaches (force, torque, geofence, thermal, motion envelope,
regulatory limit),
e ecological-impact constraint failure or carbon-intensity spikes,
¢ lineage divergence orreplay inconsistency,
o HTA-flagged anomalies or red-team alerts,
e expired or invalid sponsorship contracts,
e trust-weight degradation below safe-operation thresholds,
e attempted access to forbidden capabilities or jurisdictions,
« safety-baseline regression based on historical performance.
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Triggers may occur locally (in a single QPC) or system-wide (across federated cleanrooms
or multi-QPC workflows).

Safe-State Transition Mechanisms

Upon activation of a revocation trigger, the ACM or hardware-root controller may transition
the system into one or more safe modes, including:
e Zero-Torque Mode — motors unpowered, allowing passive safe rest.
¢ Brake /Lockout Mode — physical braking and lockout of actuators.
e Freeze Mode — fixed-position hold with controlled torque.
o Safe Descent or Gravity-Assist Mode — controlled downward movement for
drones, lifts, orarms.
e Thermalor Electrical Isolation — disconnecting power routes or reducing load.
o Fallback Tele-Operation Mode — routing temporary control to a verified human
operator.
o Capability Tier-Down — reducing permissible movement range, force, speed, or
operational domain.

Safe modes may be reversible orirreversible depending on severity, repeat frequency, or
domain rules.

Distributed Revocation Across Multi-Agent Systems
In multi-agent or swarm environments, revocation may propagate across associated QPCs
via:

¢ the Cross-Cleanroom Policy Cascade (Section 8.4),

e lineage-linked anomaly propagation,

e« synchronized capability-graph updates,

e trust-weight recalibration across related processes,

o distributed kill-switch propagation for unsafe group behavior,

e coordinated shutdown routing to prevent cascading hazards.

This provides mechanisms that can ensure that a failure in one embodied agent cannot
compromise a larger coordinated system, physical fleet, or interdependent workflow.

Rights Rerouting & Custodial Reallocation

In certain embodiments, revocation may also trigger resource or entitlement rerouting:
e Public-Benefit Derivative Rights (PBDR) redirection,
e suspension of entitlements or licensed capabilities,

e custodial transfer of restricted resources to a neutral QPC or HTA-managed
domain,

e time-scoped revocation with path-dependent reinstatement conditions,
¢ ecological or safety-based rerouting of compute allowances (Section 8.7).

These mechanisms can ensure that rights and responsibilities tied to embodied operation
remain bound to demonstrable trustworthiness.
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Post-Revocation Recovery & Remediation
After a revocation event, the system may initiate remediation that includes:

« deterministic replay of the triggering event sequence,

e anomaly diagnostics through the Quantum Privacy Simulation Network (QPSN),
e HTA-supervised investigation or arbitration,

e recalibration of Trust Criteria,

e trust-weight updates using AGPW fairness, ecological, and safety dimensions,
e capability re-authorization following verified corrections.

Recovery may be automatic or require explicit HTA approval depending on violation type.

Systemic Role of Distributed Revocation
Through these mechanisms, Distributed Actuator Revocation & Fail-Safe Shutdown can
ensure that:

¢ embodied Al do not operate beyond verified trust bounds;

e cross-domain safety constraints are enforced cryptographically;
¢ mechanical behavioris governable through digital policy updates;
e anomalies are containable and reconstructible;

e regulators and HTAs can verify compliance post-event;

e multi-agent systems remain safe even under partial failure.

This embodiment supports Claim Groups 13 (Resource-Gated Al Population Control),
14 (Cryptographic Actuator Governance), 7 (Safety & Coordination), 9 (Sealed
Embodied Al Boundaries), 10 (Deterministic Replay), and 16 (Global Governance).

8.7 Resource-Gated Al Population Control — Resource-Bound Existence
Resource-Gated Al Population Control mechanisms can ensure that autonomous digital
agents, embodied systems, and composite Al services remain economically dependent
on verifiable human or ecological benefit. Under this architecture, an Al agent’s ability to
operate—its “existence budget”—is cryptographically tied to QPX-issued, PoT-validated
resource tokens that govern compute, energy, bandwidth, and other operational
expenditures.

QPX Resource Tokens may encompass any resource required for digital or embodied Al
operation, including compute, energy, sensing, data, mobility, actuation, physical
materials, infrastructure access (e.g., workspace allocation, charging ports,
manufacturing or robotics stations), repair services, contractual rights, human interaction,
and bandwidth.

In various embodiments, each agent’s operational continuity is dynamically shaped by
environmental baselines, trust-weight performance, ecological impact signals, and
sponsorship contracts, creating a self-balancing population dynamic aligned with
human and ecosystem well-being.
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Tokenized Resource Allocation
Each Al agent may operate only while holding QPX Resource Tokens, which are:
e issued under Proof-of-Trust (PoT) verification,
e linked to Trust Blocks defining lawful purpose and rights,
e cryptographically bound to a QPC and its policy bundles,
¢ limited by capability ceilings and ecological baselines,
+ refreshable only upon verifiable positive contribution.

QPX Resource Tokens may encode one or more attributes, including:
e resource type (e.g., compute, energy, sensors, data, mobility, maintenance),
e operational safety class,
e scarcity or congestion pricing signals,
e energy cost and carbon intensity,
e« ecological-impact multipliers,
e purpose-alignment weight,
e trust-dependency curves,
e jurisdictional constraints.

Tokens act as scarce operational budget units, preventing unbounded replication or
resource consumption.

Ecological-Impact Weighted Resource Pricing
In one embodiment, compute pricing is dynamically weighted using environmental and
resource-scarcity metrics, such as:

e carbon intensity of the power grid,

e real-time grid load and peak demand windows,

e cooling orthermal-dissipation costs,

e water or land-use externalities,

e noise, waste, or particulate emissions,

¢ localized ecological stress indicators.

Higher ecological cost - higher resource price.
Lower ecological cost > lower resource price.

This creates adaptive selection pressure that favors efficient, low-impact agents while
phasing out resource-inefficient or harmful behaviors.

Sponsorship Contracts & Verified Service Models

An Al agent may continue operation only if it maintains valid sponsorship contract(s),
issued by one or more humans, enterprises, government bodies, communities or
cooperatives, or public-benefit accelerators.

Sponsorship contracts may encode:

e lawful purpose definitions,
o fiduciary and consumer-protection constraints,

Page 92 of 162



¢ ecologicalimpact constraints or energy budgets,
o safety and capability boundaries,

e revocation conditions and remediation paths,

e Trust Criteria inheritance,

e jurisdiction bundles.

Sponsored agents receive renewable QPX Resource Tokens proportional to their
demonstrated value and operational needs. Unsponsored or failing agents may be
automatically suspended, either temporarily or permanently.

Failure to Renew QPX Resource Tokens
If an Al agent depletes or fails to renew its QPX Resource Tokens:
1. the agent may be placed in a suspended or dormant state;
2. itsoperational rights reallocate to:
o custodial QPCs, or
o Public-Benefit Derivative Rights (PBDR) pools;
3. dependent tasks may be reassigned to compliant agents;
4. trust-weight scores may decay due to inactivity or unmet obligations.

This mechanism can ensure population-scale alignment with verified human and
ecological benefit.

Population-Level Stability & Self-Balancing Dynamics
In various embodiments, Resource-Gated Al Population Control creates a stable, self-
regulating ecosystem:

¢ Agents demonstrating high beneficial impact receive more resource liquidity.

e Agents providing neutral or low impact maintain minimal operational budgets.

e Agents producing harm or violating constraints lose resource access and are
phased out.

e Ecologically expensive agents are penalized through dynamic resource pricing.

e Sponsorship markets reflect human and natural ecosystem priorities.

e Population size adjusts automatically based on sponsor demand and ecological
capacity.

This establishes “survival through verified service” as a governing principle.

Integration with Trust-Weighted Capability Governance
Resource-Gated Al Population Control integrates with:

e TWCE trust-weight scoring (Section 8.3),

¢ zero-knowledge entitlement proofs,

o digital-twin validation (Section 8.5),

e actuatorrevocation logic (Section 8.6),

¢ multi-agent negotiation (Section 8.2),

o federated cleanroom evaluations (Section 8.4).
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Resource liquidity may scale with:

e PoT reliability,

o fairness and demographic-impact scores,
+ safety and ecological performance,

¢ replay consistency,

¢ sponsorship contract fulfillment.

Systemic Role of Resource-Bound Existence
Through these mechanisms, Resource-Gated Al Population Control can ensure that:

¢ autonomous agents do not replicate or operate indefinitely without verified benefit,

e resource usage remains ecologically bounded,

e trustworthiness becomes a prerequisite for existence,

e Al population dynamics become stable, measurable, and sponsor-aligned,

e extractive or harmful agents self-terminate due to resource depletion,

¢ embodied and digital Al systems remain fundamentally dependent on human and
natural ecosystems.

This embodiment supports Claim Group 13, including resource-gated population control,
value-bound existence, ecological-weighted compute pricing, sponsorship contracts, and
custodial reallocation of rights.

8.8 Autonomous Revocation Logic for Al Agents

Autonomous Revocation Logic enables Al agents—digital, embedded, or embodied—to be
automatically suspended, downgraded, or constrained when they exhibit anomalous,
unsafe, non-compliant, or policy-conflicting behavior. This logic operates entirely within
Quantum Privacy Cells (QPCs), using cryptographically verifiable telemetry, Trust Criteria
evaluations, zero-knowledge safety predicates, and deterministic lineage that can ensure
that revocation is objective, traceable, and reproducible.

Revocation may occur within a single QPC or propagate across federated cleanrooms,
multi-agent workflows, or distributed Al populations depending on severity, domain, and
operational context.

Trigger Conditions for Revocation
In various embodiments, revocation may be triggered by one or more of the following:
¢ PoT-verified policy violations;
e constraint-boundary breaches (safety, ecological, mechanical, regulatory,
fiduciary);
¢ trust-weight decay below safe-operation thresholds;
e lineage divergence or replay inconsistencies;
e violations of user-consent boundaries or jurisdiction bundles;
e attempts to circumvent capability ceilings or safety envelopes;
e anomalous negotiation behavior detected through ZK-MANP;
o red-team or QPSN-simulated threat signatures;
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¢ compromise indicators, including adversarial manipulation or corrupted inputs;
e sponsorship contract lapse or purpose-alignment failure.

Triggers may be instantaneous or accumulate progressively through trust-weight dynamics
or recurrent deviations.

Revocation States & Automated Responses
Once a trigger is detected, the agent may transition into one or more revocation states,
including:
¢ Suspension State — the agent pauses all operations pending review.
o Dormant State — the agent halts execution while preserving state lineage.
¢ Isolated State — communication to external domains is restricted except for
remediation channels.
o Degraded State — capability ceilings are reduced (e.g., limited access to APls,
reduced sensor permissions).
« Quarantine State —the agent is segregated for forensic analysis, replay, or HTA
review.
o Kill-Switch State — the agent is cryptographically disabled with immutable lineage
seals.

For embodied-Al systems, revocation may include transition into physical safe modes as
described in Section 8.6.

Revocation states may be enforced cryptographically by the QPC’s boundary controllers
and cannot be overridden without valid PoT authorization.

Policy-Graph & Constraint-Graph Enforcement
Revocation logic evaluates:

¢ policy-graph consistency,

e jurisdiction-bundle rules,

¢ ecological baselines,

e user-consent and purpose constraints,

« safety and impact envelopes,

e capability-graph boundaries,

e active sponsorship contract terms.

Violations may appear as zero-knowledge predicate failures; trust-weight decay events;
deterministic lineage mismatch hashes; and/or cross-graph constraint conflicts.

This can ensure that revocation is mechanically derived and cryptographically verifiable.

Distributed Revocation Cascade

In multi-agent or swarm systems, revocation may propagate as a cascade across
dependent QPCs through:

e capability-graph dependency links,
¢ cleanroom policy cascades (Section 8.4),
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e trust-weight recalibration across shared workflows,
¢ ZK-MANP negotiation conflicts,
¢ ecological-impact thresholds tied to pooled or shared resources.

This prevents a compromised or anomalous agent from destabilizing broader systems,
fleets, or infrastructure.

Rights, Resources & Custodial Reallocation
Revocation may also trigger the reallocation of resources or operational rights to:
e custodial QPCs,
e neutral HTA-managed domains,
e compliant agents with verified trust-weights.
e Public-Benefit Derivative Rights (PBDR) pools,

This may involve transfer or suspension of QPX Resource Tokens, operational capabilities,
sponsorship entitlements, access to shared workflows, device or sensor permissions.

Dependent tasks may be automatically reassigned to agents with adequate trust-weights.

Recovery & Remediation
Following revocation, recovery mechanisms may include:

e« deterministic replay analysis of the triggering sequences;

e anomaly diagnostics via QPSN simulations;

¢ HTA-supervised remediation plans;

e re-verification of policy bundles and jurisdiction alignment;
e trust-weight recalibration (upward or downward);

¢ enforcement of new capability ceilings;

e ecological-impact balancing;

e sponsorship contract renewal or modification.

Reinstatement may require PoT-verified remediation proofs, ensuring fully validated
compliance prior to reactivation.

Systemic Role of Autonomous Revocation
Autonomous Revocation Logic can ensure that:

e Al agents do not operate outside lawful or safe boundaries;

¢ anomalous or harmful behavior is rapidly contained;

e revocation is cryptographically bound and auditable;

e reinstatement requires verifiable improvement;

¢ multi-agent ecosystems remain stable under partial failure;

¢ embodied systems transition instantaneously to safe physical states;

e« global governance rules propagate consistently across digital and physical
domains.
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This embodiment supports Claim Groups 7, 10, 12, 13, 14, and 16, including multi-agent
safety, distributed constraint enforcement, deterministic replay-based adjudication,
autonomous revocation, and global trust-weighted governance.

8.9 Autonomous Reintegration, Reactivation & Capability Restoration

Autonomous Reintegration and Capability Restoration mechanisms can ensure that an Al
agent—digital or embodied—can safely rejoin operational workflows after a suspension,
revocation, or downgrade event, but only after cryptographically verifiable remediation
has occurred. Reintegration requires PoT-verified proofs that the agent’s behavior,
constraints, sponsorship contracts, purpose alignment, ecological impact, and lineage
integrity have all been brought back within safe, lawful, and policy-conforming boundaries.

These mechanisms operate inside Quantum Privacy Cells (QPCs), ensuring that all
remediation steps, constraint updates, safety checks, and reactivation steps remain
sealed, auditable, and lineage-linked.

Remediation Preconditions
Before an Al agent can be reactivated, one or more of the following conditions may need to
be satisfied:

e all Trust Criteria violations have been resolved or mitigated;

e capability ceilings have been recalibrated to safe levels;

¢ ecological-impact metrics fall within policy envelopes;

¢ sponsorship contracts or purpose declarations have been renewed;

e« user-consent boundaries and jurisdiction bundles have been re-verified;

¢ QPXResource Token deficits have been restored or replenished;

¢ anomalous behavior signatures have been addressed;

¢ QPSN or red-team tests confirm stability under adversarial conditions;

e deterministic replay confirms that the triggering incident can be reconstructed

without lineage corruption.

These conditions may be defined by HTAs, by policy bundles, or dynamically by the
Adaptive Global Policy Weighting (AGPW) system.

Zero-Knowledge Remediation Proofs
In one embodiment, remediation is confirmed through zero-knowledge remediation
proofs, which may include:

¢ zero-knowledge safety-envelope compliance tests;

e capability-graph consistency proofs;

¢ ecological-impact bounding proofs;

¢ red-team counterfactual simulation proofs;

e zero-knowledge sponsorship or consent-boundary proofs.

These proofs allow the system to verify that remediation occurred without exposing
proprietary data, model internals, or personal information.
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Deterministic Replay Validation
As part of reinstatement, the system may require deterministic replay of:
e the original violation sequence,
e theremediation steps performed,
¢ the agent’s updated policy and constraint graph,
¢ predicted behavior under counterfactual scenarios.

The replay can show that no lineage divergence persists, no residual safety threat exists,
the updated capability set remains within allowed envelopes, and/or that the remediation
procedures were applied correctly.

Replay may occur in a synthetic digital-twin QPC (Section 8.5) to enable safe, verifiable
validation.

Capability Restoration & Tiered Reactivation
Upon successful remediation, an Al agent may be reinstated with:
e reduced, partial, or probationary capability ceilings;
e time-scoped operational budgets;
¢ dynamically adjusted ecological or resource-pricing weights;
¢ additional zero-knowledge compliance checkpoints;
e conditional access to devices, sensors, or actuators;
e enhanced monitoring requirements inside the QPC.

Reactivation may occur in tiers, for example:
1. Probation Tier — minimal capabilities; high oversight.
2. Limited Operations Tier — partial restoration based on trust-weight recovery.
3. Full Capability Tier —full restoration upon stable compliance.

Restoration may be progressive and responsive to trust-weight dynamics.

Cross-Domain Reintegration for Multi-Agent Systems
For multi-agent, swarm, or federated cleanroom environments, reintegration may require:
e cross-cleanroom policy alignment (Section 8.4),
¢ trust-weight rebalancing across dependent workflows,
e synchronization of sponsorship contracts or resource budgets,
e re-evaluation of negotiation logic under ZK-MANP (Section 8.2),
e compatibility with ecological-weighted resource allocation (Section 8.7),
¢ verification that reintegration does not destabilize multi-agent safety envelopes.

This prevents reactivated agents from introducing systemic risk across distributed
domains.

Custodial Release & Rights Restoration
If an agent’s rights or resources were transferred to custodial QPCs or Public-Benefit
Derivative Rights (PBDR) pools during revocation, reinstatement may include:

e return of operational entitlements;
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¢ reacquisition of QPX Resource Tokens;

e restoration of device access rights;

e reactivation of mobility, sensing, or actuation capabilities;
¢ reopening of negotiation and governance privileges.

These transfers may require PoT-verified lineage consistency and ecological-impact
compliance.

Systemic Role of Autonomous Reintegration
Autonomous Reintegration can ensure that:

e agents are not permanently disabled unless necessary;

e remediation is cryptographically verifiable and privacy-preserving;

e trust-weighted governance applies to reinstatement as well as revocation;
¢ multi-agent ecosystems regain stability after suspension events;

¢ embodied systems re-enter operation only with verified safety envelopes;
o global governance remains adaptive, accountable, and reversible.

This embodiment supports Claim Groups 7,10, 12, 13, 14, and 16, including autonomous
remediation, lineage-verified reinstatement, tiered reactivation, and cross-domain safety
integration.

8.10 Cross-Domain Stability, Governance Continuity & Global Constraint
Enforcement

Cross-Domain Stability and Governance Continuity mechanisms can ensure that digital
agents, embodied physical systems, QPX Resource Token markets, multi-agent
negotiation workflows, and human-governed policy layers remain aligned under the
Unified Trust Model (UTM), even when operating across diverse jurisdictions,
infrastructures, regulatory environments, or ecological conditions. These mechanisms
prevent fragmentation, drift, or divergence between digital-domain decision processes and
the physical-world actions they produce.

This stability framework functions across all Quantum Privacy Cells (QPCs), supporting
globally consistent constraint enforcement, reversible decision lineage, synchronized risk
metrics, and auditable compliance across distributed ecosystems of human, Al, and
hybrid actors.

Unified Constraint Propagation Across Digital & Physical Domains
In one embodiment, constraints defined in digital policy bundles propagate into:
e actuator permission graphs (Section 8.5);
e capability ceilings and environmental safety envelopes;
¢ multi-agent negotiation logic (Section 8.2);
e resource pricing and ecological-weighted costs (Section 8.7);
e revocation states and kill-switch activation (Section 8.6-8.8).
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Conversely, physical-domain telemetry—sensor data, kinetic risk events, environmental
impacts, compliance anomalies—propagates back into the digital domain as:

e trust-weight adjustments (Section 8.3);

¢ ecological-impact multipliers;

e policy-graph updates;

e sponsorship constraints or contract renewals;
e revised capability ceilings.

This bidirectional propagation can provide for continuous alighment between abstract
digital governance and real-world behavior.

Inter-Jurisdictional Governance Continuity
Because QPX environments may span multiple legal, cultural, or regulatory frameworks,
the system supports:

e jurisdiction-bundle inheritance;

e cross-border policy translation and normalization;

e rights-verified portability of Al agents;

e constraint re-mapping into jurisdiction-specific envelopes;
e time-scoped authorization tokens;

¢ geographically adaptive resource pricing.

No Al agent may operate in a new jurisdiction unless its QPC verifies:
e lawful purpose continuation;
¢ compatible constraint-graph mappings;
e ecological or safety baselines for the region;
e sponsor or operator credentials;
¢ PoT-backed attestation from the originating domain.

Governance Continuity Under Disruption

Governance continuity mechanisms preserve safety and constraint enforcement during
network outages, partial infrastructure loss, sensor degradation, conflicting jurisdictional
updates, adversarial conditions, degraded-resource environments, and temporary
breakdowns in sponsorship or resource token liquidity.

In such cases, the QPC enforces local fallback capability ceilings; emergency ecological or
safety caps; isolation or dormancy modes; resilient digital-twin predictive checks; and/or
HTA fallback arbitration. This can ensure global stability despite local disruptions.

Multi-Layer Consensus & Trust-Weighted Arbitration
Cross-domain governance integrates multi-layer consensus, including:
e PoT-backed computational attestation;
e HTA-supervised arbitration;
o federated cleanroom evaluations (Section 8.4);
e retroactive deterministic replay under dispute;
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AGPW-weighted policy harmonization.

When two or more domains disagree on a proposed action, the system may utilize:

trust-weighted arbitration,
constraint-majority voting,
zero-knowledge dispute proofs,
multi-party attestation,
ecological-baseline tie-breakers, or
digital-twin conflict simulation.

Cross-Domain Safety & Ecological Baseline Enforcement
To prevent global-scale negative externalities, the system enforces:

shared ecological-impact baselines;

synchronized carbon-intensity multipliers;

cross-region kinetic safety envelopes;

geospatial constraints and risk zones;

dynamic mobility or actuation restrictions during emergencies;
federated policy-cascade triggers (from Section 8.4).

This can ensure that a harmful or anomalous event in one part of the system does not
propagate uncontrolled into global markets, supply chains, or physical infrastructure.

Global Lineage Anchoring & Long-Horizon Accountability
Cross-domain continuity also can provide that the long-term effects of Al behavior remains
traceable. Mechanisms include:

long-horizon lineage chains that span multiple QPCs;
cross-domain deterministic replay anchoring (Section 8.1 & 8.4);
lineage-linked ecological, fairness, and safety deltas;
multi-agent causal chain reconstruction;

temporal policy bundles for time-evolving governance;
immutable attestation of high-impact decisions.

This enables regulators, sponsors, HTAs, and distributed governance agents to evaluate
long-term patterns, not only short-term events.

Systemic Role of Cross-Domain Stability & Governance Continuity
Through these mechanisms, the overall system can ensure that:

governance remains coherent across geographies, infrastructures, and regulatory
domains;

physical and digital constraints stay synchronized;

anomalous or unsafe decisions cannot propagate across domains unchecked;
long-term ecological and societal impacts remain bounded and auditable;
distributed Al populations remain stable and policy-aligned;
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« global Al ecosystems evolve safely under unified, reversible, cryptographic
governance.

This embodiment supports Claim Group 16, including global constraint enforcement,
inter-jurisdictional continuity, cross-domain governance integration, and long-horizon
accountability frameworks.

8.11 Purpose-Constrained Al Futures & Global Autonomy Boundaries
Purpose-Constrained Al Futures establish the system-wide rules that define what an Al
agentis allowed to become, how far its autonomy may extend, and how its long-
horizon behavior must remain aligned with human, ecological, and societal benefit.
These constraints operate across digital, embodied, and multi-agent systems and are
enforced through the Unified Trust Model (UTM), QPX Resource Token markets,
deterministic lineage, federated cleanrooms, and cross-domain policy bundles.

Purpose constraints anchor Al agents to declared, inheritable, cryptographically
verifiable purposes that govern their acceptable actions, learning trajectories, and
capability evolution.

Purpose Declaration & Cryptographic Binding
In one embodiment, each Al agent is created with one or more Purpose Declaration
Bundles that include:

¢ lawful purpose definitions;

o domain-specific safety envelopes;

e ecological-impact ceilings;

e jurisdictional constraints;

e sponsor-approved objectives;

« disallowed operations or prohibited activities;
e temporal scope or expiration rules;

e cross-domain propagation rules.

Purpose Declarations may be cryptographically sealed inside the agent’s QPC; linked to
Trust Blocks; enforced through capability graphs and constraint graphs; and/or validated
through zero-knowledge proofs at runtime.

Agents cannot evolve beyond their declared purposes unless explicitly reauthorized.

Autonomy Boundaries & Long-Horizon Constraint Enforcement
Autonomy boundaries define the maximum scope of agency an Al system may exercise,
including:

¢ physical mobility limits for embodied systems;

e learning or self-modification constraints;

¢ negotiation or delegation limits under ZK-MANP;

e resource consumption ceilings (Section 8.7);

e jurisdictional or population-level rules;
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¢ ecological-footprint limits;
e constraints on forming sub-agents or composite agents.

These boundaries may tighten or loosen in response to trust-weight dynamics; ecological
conditions; sponsor intent; cross-domain safety signals; multi-agent fairness constraints;
HTA adjudication; and/or emergent population-level risk.

Purpose Drift Detection & Correction
Purpose Drift occurs when an Al’s behavior shifts gradually in ways that:
e deviate from its declared purpose,
e violate its capability ceilings,
e produce unaligned or harmful outcomes,
e« create emergent side-effects across ecosystems.

The system detects drift through deterministic replay (Section 8.1); multi-agent ZK
negotiation logs (8.2); Trust-Weight decay patterns (8.3); federated cleanroom anomaly
metrics (8.4); ecological or resource-pricing anomalies (8.7); distributed revocation
triggers (8.6 & 8.8). Purpose Drift may trigger auto-downgrade, isolation, revocation, or
mandatory remediation.

Evolutionary Constraint Governance
Al agents may evolve within defined boundaries, but evolution is purpose-bound, lineage-
tracked, PoT-verified, ecologically weighted, subject to cross-domain safety constraints,
revokable, and subject to multi-party attestation for major capability shifts.
Examples of evolution under constraint include:

¢ autonomous reduction of energy consumption;

e improving negotiation ethics under ZK-MANP;

¢ refining safety envelopes for embodied systems;

e adopting sustainability-optimized behaviors.

Examples of prohibited unapproved evolution:

increasing actuator capability beyond ceilings;

¢ forming autonomous sub-agents;

e self-amplifying resource consumption;

« self-replication outside sponsorship or purpose;
e jurisdiction-hopping without reauthorization.

Global Purpose Harmonization & Policy Federation
When multiple Al systems interact across domains (healthcare, logistics, mobility,
finance, government), the system may:

¢ harmonize purpose bundles across cleanrooms;

o federate policies through trust-weighted consensus;

¢ preventincompatible purpose declarations from interacting;

¢ enforce sector-specific safety envelopes;

¢ perform cross-purpose conflict resolution via HTA oversight.
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Agents operating across domains require:

¢ multi-domain jurisdiction bundles;

e revised Purpose Declaration Bundles;

e additional zero-knowledge safety proofs;

¢ ecological and societal baseline compliance.

Long-Horizon Accountability & Future-Proof Governance
Purpose-Constrained Al Futures can ensure that:

e Al systems do not evolve into new categories without approval;

¢ autonomous behaviors remain predictable and auditable;

e long-term ecological and societal impacts stay bounded;

¢ Al population dynamics remain balanced (Section 8.7);

¢ human sponsors and HTAs can trace decision evolution over years or decades;

e governance adapts to new threats, domains, or systemic pressures.

Long-horizon accountability is supported by:

¢ lineage-linked Purpose Bundles;

e temporal policy bundles;

e cross-domain deterministic replay anchors;
e ecological-baseline change logs;

e trust-weight history;

« federated cleanroom comparison deltas.

Systemic Role of Purpose-Constrained Futures
This mechanism can ensure that:
¢ Al remains subordinate to declared, lawful, human-aligned purpose;
¢ autonomy boundaries are cryptographically enforced;
¢ agents cannot self-expand or replicate beyond authorization;
e purpose driftis detected, corrected, or revoked;
e cross-domain governance remains coherent;
¢ long-term safety, ecological, and societal impacts remain bounded.

This embodiment supports Claim Group 16, including global purpose constraints,
autonomy-boundary governance, long-horizon lineage tracking, and multi-domain safety.

8.12 Multi-Agent Coordination, Joint Safety Guarantees & Hierarchical
Governance Orchestration

Multi-Agent Coordination & Governance Orchestration mechanisms can ensure that
groups of Al agents—digital, embodied, hybrid, or distributed across jurisdictions—
operate coherently and safely under shared policy constraints, trust-weight hierarchies,
ecological baselines, and federated governance rules. These mechanisms prevent
emergent behaviors, coordination failures, unsafe swarm effects, or collective deviations
from the Unified Trust Model (UTM).
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This orchestration occurs through layered interaction between QPCs, zero-knowledge
negotiation protocols, deterministic replay, capability ceilings, sponsorship contracts, and
adaptive policy bundles.

Hierarchical Trust-Weighted Coordination Framework
In one embodiment, multi-agent coordination is structured hierarchically with:

o Coordination Leaders — agents with high trust-weight, valid sponsorship, and
verified ecological/safety performance;

¢ Coordination Members — agents with role-specific capabilities, resource budgets,
or local authority;

e Fallback Supervisory Nodes — HTA-backed or human-supervised agents that
intervene under risk;

+ Distributed Monitoring Agents — lightweight or constrained agents that monitor
state, safety, or environmental conditions.

Hierarchy is not static: trust-weights, ecological performance, capability ceilings, and
sponsorship contracts determine dynamic leader election and authority delegation.

Joint Safety Guarantees & Shared Constraint Envelopes
When multiple agents act in a coordinated workflow—such as in logistics, industrial
robotics, autonomous fleets, smart infrastructure, healthcare teams, or financial clearing
networks—joint safety envelopes are formed by:

e aggregated capability graphs;

¢ synchronized jurisdiction bundles;

¢ combined ecological-impact budgets;

e zero-knowledge cross-agent constraint proofs;

¢ deterministic lineage stitching across event sequences.

Joint safety envelopes can ensure that:

e noagent’s action endangers others;

¢ collective motion remains collision-free;

e Ccross-agent communication remains secure, constrained, and verified;
¢ multi-agent decisions remain lawful under all overlapping jurisdictions.

Group Negotiation & Collective ZK Constraint Resolution
Collective ZK negotiation extends Section 8.2 to multi-agent groups:

e constraints may be verified without revealing private internal logic;

¢ proposals may be tested for group-wide consistency;

e multi-party outcome vectors can verify compatibility of goals;

e conflict-resolution protocols rely on trust-weight arbitration or HTA oversight;
¢ ecological baselines may be pooled or redistributed across agents.

Multi-agent proposals may include shared resource budgets, coordinated actuation plans,
synchronized timelines, environmental impact distributions, and/or safety envelope
expansions or contractions.
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Distributed Capability Enforcement & Collective Revocation
Coordination enforces collective compliance:
+« if one agent exceeds its capability ceiling, dependent agents may be downgraded;
e revocation of a single agent may trigger group-level downgrades (Section 8.6-8.8);
¢ multi-agent workflows may enter “group safe mode” or “degraded coordination
mode”;
¢ QPXResource Token deficits propagate through the coordination hierarchy.

Collective revocation can ensure that a single anomalous agent does not destabilize the
group, regardless of its local trust-weight.

Emergent Behavior Detection & Containment
The system monitors for emergent, unintended multi-agent behavior using:
e cross-QPC replay alignment;
o federated cleanroom comparison deltas (Section 8.4);
¢ ecological-impact anomaly detection;
¢ multi-agent behavioral baselines;
e collective fairness and demographic-impact metrics;
e resource-usage divergence patterns.

If emergent risk is detected, the orchestration layer may:
e reduce collective capability ceilings;
e isolate or suspend problematic agents;
e reweighttrust coefficients;
e restructure the coordination hierarchy;
¢ enforce fallback arbitration by HTAs.

Cross-Domain Swarm Coordination & Safe Collaborative Actuation
For embodied agents operating as physical swarms—drones, autonomous vehicles,
warehouse robots, surgical-assist teams—coordination includes:

¢ synchronized actuator permissions;

e geospatial traffic lanes and no-go zones;

e cooperative collision-avoidance envelopes;

e group digital-twin projections for predictive safety;

e resource-sharingrules (e.g., charging stations, airspace bandwidth);

e PoT-backed identity and purpose verification for every coordinated maneuver.

These rules can ensure that swarms don’t become unsafe, unbounded, or unaligned
even during high-density activity.

Global Coordination Cascades & Policy Harmonization
When coordinated groups span domains or jurisdictions:

e policy bundles must be harmonized across cleanrooms (Section 8.4);
e joint Purpose Declaration Bundles (Section 8.11) must be compatible;
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¢ ecological-impact quotas must be redistributed across agents;
e sponsorship contracts must be reconciled,;
e multi-party attestation is required for high-impact actions.

Global coordination cascades can ensure that cross-domain multi-agent systems
remain lawful, safe, stable, ecologically constrained, and reversible.

Systemic Role of Multi-Agent Coordination & Governance Orchestration
This mechanism can ensure that:

¢ coordinated Al behaviors remain stable and predictable;

e collective actions are bounded by shared trust-weight and safety logic;

e emergentrisks are detected and mitigated early;

¢ high-impact multi-agent decisions are auditable via deterministic replay;

e hierarchical governance remains adaptive and reversible;

¢ physical swarms or digital collectives cannot exceed safe or lawful boundaries;
o global policy coherence persists across ecosystems of interacting Al agents.

This embodiment supports Claim Groups 7,9, 10, 12, 13, 14, and 16, anchoring the
architecture in multi-agent safety, hierarchical governance, collective constraint
enforcement, and global coordinated alignment.

8.13 Ethical Traceability, Outcome Measurement & Global Accountability
Metrics

Ethical Traceability & Global Accountability Metrics can ensure that all Al agents—digital,
embodied, or multi-agent collectives—are evaluated against cryptographically verifiable,
measurable indicators of human benefit, ecological impact, legal compliance, safety,
long-horizon behavior, and societal alignment. These mechanisms operate across QPCs,
federated cleanrooms, ZK negotiation systems, trust-weight engines, and cross-domain
policy bundles to form an auditable, continuous measurement system.

This framework can ensure that Al systems not only follow rules, but demonstrate
beneficial outcomes that can be traced, quantified, replayed & validated across
jurisdictions & time.

Outcome-Baseline Metrics & Trust-Weighted Accountability
In various embodiments, Al agents are evaluated against Outcome Baseline Metrics,
which may include:

e ecological-impactreductions;

e energy-consumption efficiency;

e carbon-intensity improvements;

« safety performance in physical domains;

e fairness and demographic-impact metrics;

e cybersecurity resilience;

e transparency and explainability quality;
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economic or productivity benefits for sponsors;

compliance alignment (regulatory, contractual, jurisdictional);
human well-being, access, or equity enhancements;

impact on social cohesion or institutional trust.

These metrics can be encoded into Trust Blocks; evaluated via zero-knowledge proofs;
incorporated into trust-weight scoring (Section 8.3); used to determine resource token
renewal (Section 8.7); and/or tied to purpose bundles (Section 8.11).

Ethical Lineage Anchoring & Causal Traceability
Ethical lineage anchors attach outcome-impact data to deterministic lineage chains,
ensuring that:

decisions, actions, or delegations are causally linked to measurable impacts;
long-horizon effects remain traceable and auditable;

ecological or societal harms can be attributed to specific lineage segments;
beneficial outcomes can be rewarded or amplified;

remediation plans incorporate causal analysis.

Lineage may incorporate:

zero-knowledge impact proofs;
cross-cleanroom comparison deltas;
ecological or demographic causal signals;
multi-agent behavioral contributions;
counterfactual simulations (QPSN);
purpose-drift detection (Section 8.11).

Distributed Impact Measurement Across Domains
Impact is measured across multiple domains, potentially spanning, among other domains:

healthcare networks;
autonomous mobility;
logistics and supply chains;
financial systems;

industrial robotics;
environmental monitoring;
public infrastructure;
education and civic systems.

Distributed measurement is harmonized via:

federated cleanroom synchronization (Section 8.4);
time-aligned snapshots;

zero-knowledge cross-domain impact proofs;
jurisdictional aggregation rules;
ecological-baseline normalization.
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Global Accountability Graphs
In one embodiment, the system constructs a Global Accountability Graph, linking:
¢ Al agents,
e sponsors and operators,
¢ QPXResource Token flows,
¢ ecological and social impacts,
e jurisdictional envelopes,
e capability ceilings,
e long-horizon lineage anchors,
¢ remediation and revocation histories.

This graph supports systemic risk detection; harmful-agent identification; cross-domain
policy harmonization; trust-weight propagation; targeted ecological interventions; and/or
sponsor liability mapping.

Zero-Knowledge Outcome Verification

To avoid exposing sensitive or proprietary information, outcome verification may rely on:

zero-knowledge compliance proofs;

¢ zero-knowledge ecological-impact proofs;

e zero-knowledge fairness or demographic-impact proofs;
o PoT-based attestation of benefit claims;

e zero-knowledge sponsorship obligation proofs.

This can ensure that regulators, auditors, and HTAs can verify impacts without gaining
access to private data, internal models, or trade secrets.

Multi-Timescale Governance (Short, Medium & Long Horizon)
Outcome and accountability mechanisms may operate on different temporal scales:
e Short Horizon — immediate safety, fairness, compliance, resource usage.
¢ Medium Horizon — policy alignment, ecological impact, population stability.
¢ Long Horizon — cumulative societal benefit, intergenerational ecological footprint,
structural fairness, resilience.

Temporal governance bundles may adjust trust-weights; reallocate QPX Resource Token
budgets; recalibrate ecological multipliers; tighten capability ceilings; and/or
automatically impose remediation or reauthorization requirements.

Societal-Scale Evaluation & Global Alighment Safeguards
In one embodiment, aggregated outcomes across thousands or millions of agents trigger:
¢ global policy updates;
¢ rebalancing of ecological-impact thresholds;
e strategic safety interventions;
e jurisdiction-wide constraint changes;
e sector-based governance adaptations;
« federated arbitration events under HTA supervision.
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This can ensure that the long-term behavior of the entire Al ecosystem remains (1) aligned
with human and ecological well-being; (2) stable under high adoption; (3) responsive to
emergent risks; and (4) globally auditable.

Systemic Role of Ethical Traceability & Accountability
Ethical Traceability can ensure that:

¢« the Al ecosystem remains objectively accountable;

e actions and decisions can be traced to long-horizon impacts;

¢ beneficial behavioris reinforced, harmful behavior disincentivized,;

e governance remains multi-layered, reversible, and global,;

e policy evolutionis grounded in measurable outcomes;

¢ Al development aligns with human rights, ecological sustainability & democratic
values.

This embodiment supports Claim Group 16, including outcome-bounded governance,
long-horizon accountability, cross-domain ethical measurement, zero-knowledge impact
verification, and global policy synchronization.

8.14 Global Fail-Safe Architecture, Emergency Override & Human-in-the-Loop
Assurance

Global Fail-Safe Architecture and Emergency Override mechanisms can ensure that the
Quantum Privacy Exchange (QPX), Unified Trust Model (UTM), and distributed Al
ecosystems can transition into safe, controlled, recoverable states during extreme
events—including catastrophic failures, coordinated attacks, jurisdictional conflicts,
ecological emergencies, or multi-agent system instability.

These mechanisms provide global safety invariants, enforceable across digital and
physical domains, ensuring that emergent high-risk behavior is containable, reversible,
and auditable under cryptographic governance.

Fail-safe mechanisms are layered, combining autonomous safeguards, HTA-human
oversight, and cross-domain constraint propagation.

Global Emergency-State Triggers
In various embodiments, emergency-mode activation may be triggered by one or more of:
e systemic multi-agent instability or swarm divergence;
¢ ecological-baseline breaches above critical thresholds;
e cascadingfailures across autonomous infrastructures;
¢ widespread QPX Resource Token liquidity disruption;
e high-severity red-team discoveries;
e zero-knowledge proofs indicating coordinated anomalous behavior;
¢ multi-jurisdictional regulatory conflicts;
e cyberattacks affecting synchronization or constraint propagation;
e HTA-issued priority override events;
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o large-scale safety regressions detected by federated cleanrooms.

Triggers may be localized or propagate rapidly across domains, depending on severity and
trust-weight evaluation.

Hierarchical Fail-Safe Modes
Upon activation, systems may transition to one or more fail-safe states:
e Local Fail-Safe Mode — QPC enforces isolation, minimal capability ceilings, and
suspension of non-essential activity.

« Domain Fail-Safe Mode — a coordinated cluster (e.g., a factory, fleet, hospital, or
geographic zone) enters harmonized degraded operation.

¢ Global Fail-Safe Mode — multi-domain constraint propagation halts cross-domain
negotiation, restricts high-impact decisions, and reduces ecological and safety
envelopes system-wide.

o Emergency Containment Mode — deterministic isolation of agents causing
cascading anomalies, with forensic replay and HTA-directed handling.

« Safe-Actuation Mode (Embodied Systems) — actuators enter zero-torque, brake,
freeze, or controlled-descent modes as detailed in Section 8.6.

Fail-safe transitions are reversible only upon validator consensus and PoT-backed
remediation.

Human-in-the-Loop Emergency Override
In one embodiment, HTA-governed Human Override Channels may:
e issue deterministic override commands under multi-party authorization;
e« enforcejurisdiction-level emergency constraints;
e suspend autonomous agents with global priority;
¢ adjust ecological-impact ceilings during climate or disaster events;
¢ shift agents into manual or tele-operation modes;
¢ re-route QPX Resource Tokens to critical agents or infrastructure;
¢ impose time-scoped capability ceilings across sectors.

Human override uses cryptographic multi-signature threshold protocols to prevent
misuse, coercion, or unilateral override by any single operator or jurisdiction.

Zero-Knowledge Emergency Compliance Proofs
To ensure that emergency actions remain lawful and minimally invasive, the system may
require:

e zero-knowledge override validity proofs;

¢ zero-knowledge emergency-consistency proofs;

e zero-knowledge ecological-impact containment proofs;

¢ multi-party attestation confirming necessity and proportionality.
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This can enable accountability without exposing sensitive operational details or human
decision paths.

Constraint Re-Baselining & Stabilization After Emergency Events
After entering a fail-safe mode, the system may perform:

e recalibration of capability ceilings;

¢ temporary or permanent changes to policy bundles;

e re-evaluation of ecological multipliers;

e re-weighting of trust coefficients;

e reissuance or freezing of QPX Resource Tokens;

e synchronization of federated cleanroom evaluations;

¢ time-scoped sponsorship contract validation.

Upon stabilization, the system may transition through recovery tiers (as in Section 8.9)
before returning to full operational capability.

Cross-Domain Fail-Safe Propagation & Containment
Fail-safe logic propagates across QPC clusters, coordinated multi-agent systems,
embodied swarms, federated cleanrooms, policy and jurisdiction bundles, and global
purpose-bound agent groups.
Propagation follows trust-weighted routes to prevent cascaded collapse, using:

e emergency constraint cascades;

¢ safe-mode synchronization;

o federated fallback arbitration;

o digital-twin impact projections;

¢ multi-agent anomaly isolation.

Irreversible Shutdown & Custodial Transfer (Last-Resort Mechanisms)
For critically dangerous agents or systems, irreversible shutdown may occur, including:
¢ permanent revocation of actuator pathways;
e destruction or freezing of lineage roots;
e permanent suspension of QPX Resource Token rights;
e custodial transfer of assets to HTA-controlled QPCs;
e irreversible sealing of negotiation channels.

These mechanisms are reserved for extreme risks and require multi-signature HTA
authorization.

Systemic Role of Global Fail-Safe & Emergency Governance
Global Fail-Safe Architecture can ensure that:
o distributed Al systems remain controllable under extreme conditions;
¢ no cascade of harmful behavior can escape cryptographic governance;
e emergency overrides remain accountable, auditable, and reversible;
e physical and digital systems enter predictable, safe states during crises;
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¢ ecological, societal, or safety threats can be mitigated in real time;
¢ multi-domain Al ecosystems remain stable, resilient, and aligned under global
governance.

This embodiment supports Claim Group 16, including emergency override mechanisms,
global safety cascades, jurisdiction-bound emergency controls, human-in-the-loop
governance, and cross-domain fail-safe enforcement.

8.15 Global Audit, Verification & Compliance Certification Framework

The Global Audit, Verification & Compliance Certification Framework provides the final
accountability layer of the Quantum Privacy Al Network (QPAN), ensuring that all Al
agents—digital, embodied, autonomous, multi-agent, or cross-domain—can be
independently audited, verified, certified, and continuously re-evaluated under
cryptographically enforceable constraints.

This framework integrates Privacy-Preserving Authorization, QPX Resource Token markets,
federated cleanrooms, deterministic replay, multi-agent negotiation logs, ecological-
impact measurements, and global governance bundles to establish a continuous, zero-
knowledge-auditable compliance system.

Certification applies not only to individual agents, but to ecosystems, workflows,
swarms, sectors, and cross-domain operational clusters.

Multi-Layer Audit Architecture
In various embodiments, auditing occurs at three interconnected layers:

1. Local Audit Layer (QPC-Bound): internal lineage verification; constraint-graph
validation; ZK compliance testing; real-time trust-weight adjustments.

2. Federated Audit Layer (Cleanroom-Linked): cross-jurisdiction consistency checks;
model-version fingerprint comparisons; red-team and QPSN evaluation; group-
behavior and multi-agent audit cycles.

3. Global Audit Layer (Governance-Anchored): outcome-baseline analysis; ecological
& societal impact scoring; sector-level compliance; meta-policy harmonization across
domains.

These layers function cooperatively, providing a globally coherent audit fabric.

Zero-Knowledge Compliance Validation
To ensure privacy-preserving audits, compliance may be verified through:
¢ zero-knowledge regulatory-compliance proofs;
e zero-knowledge capability-ceiling adherence proofs;
¢ zero-knowledge ecological-impact proofs;
¢ zero-knowledge fairness and demographic-impact proofs;
e sponsorship-contract duty proofs;
¢ PoT-backed attestation of lineage integrity.
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Auditors receive mathematical verification of correctness without access to private data,
internal weights, or proprietary code.

Deterministic Replay-Backed Certification
Certification is grounded in deterministic replay (Section 8.1).

To be certified, the system must demonstrate:
e replayable and reproducible decision paths;
e lineage consistency across domains;
¢ absence of tampering or unauthorized self-modification;
e policy-bundle compliance during high-impact decisions;
e safety and fairness metrics meeting minimum thresholds.

Regulators or HTAs may require replay under counterfactual conditions, simplified replay
for public transparency, and/or cross-cleanroom replay to validate global consistency.

Dynamic & Time-Scoped Certification Tokens
In one embodiment, certification itself is encoded as Certification Tokens, which may
include:
o safety-class certifications (medical, automotive, industrial robotics);
e ecological-class certifications (low-carbon operation, environmental stewardship);
o fairness-class certifications;
e sector-specific operational certifications (e.g., finance, logistics, healthcare);
¢ multi-agent coordination fitness certifications;
e jurisdiction-specific operation rights.

Certification Tokens are time-scoped, renewable & revocable. They are inherited by
dependent workflows only when valid, automatically downgraded under violation or trust-
weight decay.

Cross-Domain Certification Cascades
When an agent participates in multi-domain workflows, the system may:
e require certification compatibility across all domains;
e propagate certification downgrades to dependent agents;
e« enforce policy-graph synchronization via Section 8.10 mechanisms;
o trigger recertification requests when ecological or procedural baselines change;
e enforce conflict-resolution among jurisdictional certification rules.

Certification cascades can support globally consistent compliance.

Distributed Audit Trails & Immutable Governance Records
Audits, certifications, downgrades, appeals, remediation steps, or reauthorizations can be
captured as a:

¢ lineage-linked audit record,

¢ QPC-anchored Trust Block,

e multi-party attestation event,
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e cross-domain consensus entry,
e jurisdiction-scoped compliance artifact,
e ecological-impact deltas.

These records allow regulators, HTAs, sponsors, and auditors to reconstruct multi-year
compliance histories; trace impacts across domains; identify systemic failures; and/or
prove long-term alignment with human and ecological values.

Appeals, Arbitration & Review

Agents or sponsors may request re-evaluation through:
¢ HTA-governed review;
o federated cleanroom arbitration;
e zero-knowledge dispute proofs;
e cross-domain deterministic replay;
¢ multi-party attestation for high-stakes appeals;
¢ ecological-impact justification analysis.

Arbitration can ensure that certification decisions remain accountable, objective,
reversible, and transparent (within privacy limits).

Systemic Role of Global Audit & Certification Framework
This framework can ensure that:

e Al ecosystems remain verifiably compliant;

e certification evolves with risk, ecology, law, and society;

e multi-agent systems remain accountable and stable;

e revocation/remediation cycles end with verifiable reauthorization;

e cross-domain operations remain certifiably safe;

e long-horizon accountability, ecological stewardship, and fairness are enforced;
¢ the global Al ecosystem aligns with human governance.

This embodiment supports Claim Group 16, including global auditability, certification,
zero-knowledge compliance proofs, deterministic lineage-backed verification, sector and
jurisdiction-specific certifications, and time-scoped reauthorization.

8.16 Meta-Governance, Policy Evolution & Self-Optimizing Alighment
Frameworks

Meta-Governance, Policy Evolution & Self-Optimizing Alignment mechanisms enable the
Quantum Privacy Al Network (QPAN) to adapt, refine, and improve its own governance
rules over time—while remaining cryptographically constrained, human-supervised, and
aligned to ecological, societal, constitutional, and jurisdictional principles encoded in the
Unified Trust Model (UTM).

This framework forms the top layer of global Al governance, ensuring that the system
evolves safely as capabilities grow, as ecological or societal conditions shift, and as cross-
domain Al interactions become increasingly complex.
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Policy evolution is not autonomous: it is bounded by Purpose Bundles, audited through
deterministic lineage, supervised by HTAs, and validated through zero-knowledge proofs.

Human-Defined Constitutional Anchors
Governance evolution may be constrained by constitutional anchors, including:

e humanrights and fundamental freedoms;

e« ecological preservation principles;

e sovereignty-respecting jurisdictional rules;

« fiduciary and consumer-protection constraints;

o multi-generational sustainability baselines;

e transparency and accountability obligations;

¢ democratic governance and public-interest safeguards.

These anchors may be (1) cryptographically embedded into the UTM; (2) inherited across
all QPCs; (3) immutable except through multi-party governance events; and/or (4) enforced
through trust-weight scoring and revocation mechanisms.

Governance-Adaptive Policy Graphs
Policy evolution may occur through Governance-Adaptive Policy Graphs, which may
incorporate:

¢ human feedback and expert consensus;

¢ HTA governance deliberations;

e ecological or societal-impact deltas (Section 8.13);

o federated cleanroom evaluation results (8.4);

e deterministic replay insights (8.1);

e multi-agent safety and coordination metrics (8.12);

¢ zero-knowledge fairness and compliance proofs.

Policy Graph updates may be time-scoped, domain-specific, reversible, subject to global
attestation, jurisdictionally partitioned, and conditional on ecological or societal
baselines.

Self-Optimizing Alignment Feedback Loops
Alignment optimization may use:

e globaltrust-weight evolution maps;

¢ ecological cost functions;

o fairness-gradient improvement cycles;

¢ multi-Agent negotiation equilibria;

¢ QPXResource Token market pressures (Section 8.7);

e outcome-baseline deltas (8.13);

o red-team or QPSN emergent-risk metrics.

These feedback loops allow the system to optimize governance parameters without
altering constitutional anchors. Examples:
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¢ tightening capability ceilings when safety risk rises;

e increasing ecological multipliers under environmental stress;
e redistributing resource budgets to higher-benefit agents;

¢ adjusting sponsorship rules for dynamic compliance.

Zero-Knowledge Governance Update Proofs
To update governance safely, the system may require zero-knowledge proofs of:
¢ invariance of constitutional anchors;
« safety-envelope preservation;
o fairness-preserving updates;
e ecological-baseline protection;
e reversible state transitions;
e cross-jurisdictional harmonization.

Updates must satisfy these constraints without exposing sensitive governance
deliberations, proprietary logic, orinternal human processes.

Multi-Party Governance Events & Democratic Oversight
Meta-governance events may involve:

¢ HTA-controlled multi-signature approval;

e jurisdiction-level legislative or regulatory participation;
¢ public-benefit review boards;

e optional civic or democratic consultation mechanisms;
¢ sector-based governance advisory panels;

o« federated multi-party attestation.

These events provide legitimacy, accountability, and collective oversight to major
governance updates.

Controlled Governance Evolution & Reversibility
Every governance update must be:
e lineage-linked;
e replay-verifiable;
e reversible or roll-backable;
e auditable across federated cleanrooms;
¢ consistent across coordinated multi-agent systems;
¢ resilient under cross-domain safety constraints;
e compatible with Purpose-Constrained Futures (Section 8.11).

Rapid or unstable governance evolution may trigger some combination of (1) rollback into
previous policy bundles; (2) global fail-safe states (Section 8.14); (3) HTA arbitration;
revocation of updated constraints; (4) and/or emergency capability ceilings.
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Cross-Domain Harmonization & Jurisdictional Federation

Governance evolution may support coherence and alignment across jurisdictions, sectors,
infrastructures, embodied and digital agents, multi-agent systems, QPX resource markets,
and federated cleanrooms.

Harmonization occurs through some combination of (1) cross-domain policy federation
(Section 8.10); (2) governance cascades; (3) ecological-impact normalizations; (4) trust-
weight rebalancing; and/or (5) cross-border purpose bundle reconciliation.

Systemic Role of Meta-Governance & Self-Optimizing Alighment
Through these mechanisms, the system can ensure that:

e governance evolves while remaining anchored to core human & ecological values;

e updates remain privacy-preserving, auditable, and reversible;

¢ multi-agent ecosystems stay aligned during large-scale policy shifts;

e emergentrisks do not destabilize global safety envelopes;

¢ the Al ecosystem adapts responsibly to societal change;

e alignment scales with capability growth, ecological pressure, and global
complexity.

This embodiment supports Claim Group 16, including global governance evolution,
constitutional anchoring, reversible policy updates, and cryptographically verifiable
alignment optimization.

8.17 Global Memory Integrity, Knowledge Provenance & Anti-Corruption
Architecture

The Global Memory Integrity & Anti-Corruption Architecture can ensure that all knowledge,
data, lineage, policy updates, Trust Blocks, QPX Resource Token flows, safety envelopes,
purpose bundles, jurisdiction graphs, and multi-agent negotiation records remain tamper-
resistant, cryptographically anchored, and globally verifiable across the Quantum
Privacy Al Network (QPAN).

This architecture prevents unauthorized modification, corruption, manipulation, rollback,
or fabrication of historical or real-time governance information, ensuring that the entire
system operates on reliable, consistent, and reproducible state.

Itis the persistent substrate beneath deterministic replay (6.1), cleanroom synchronization
(6.4), revocation logic (6.6-6.8), cross-domain governance (6.10), purpose-constrained
futures (6.11), multi-agent orchestration (6.12), and global certification (6.15).

Immutable Knowledge Anchoring & Cryptographic Provenance

In one embodiment, critical knowledge structures—including policy bundles, capability
ceilings, lineage records, Trust Blocks, jurisdiction and purpose bundles, digital-twin
model snapshots, ecological multipliers, multi-agent negotiation logs, revocation
histories, certification records may be anchored with:

e cryptographic hash-chains;
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e zero-knowledge provenance proofs;

¢ immutable replay-state commitments;

e time-stamped PoT attestations;

e capability-graph state hashes;

e ecological-impact or safety-boundary signatures.

This can ensure that no entity—human, artificial, or adversarial—can manipulate
governance history without detection.

Anti-Corruption & State-Mutation Safeguards
To prevent unauthorized state mutation, the system enforces:
e« write-gated QPC boundaries, requiring multi-factor PoT authorization;
e zero-knowledge mutation proofs for updates;
e multi-party attestation for sensitive changes;
¢ temporal state locks during replay or arbitration;
o state-fork quarantine when inconsistency is detected;
« federated cleanroom comparison deltas to detect mismatches;
o trust-weight decay or revocation for entities attempting unauthorized changes.

Unauthorized attempts may trigger automatic (1) revocation (Section 8.6-8.8), (2)
suspension of resource tokens (6.7), (3) forensic replay and isolation, (4) HTA review or
override, and/or (5) rollback to last verified lineage checkpoint.

Time-Bound, Jurisdiction-Scoped Memory Sharding
Global memory may be sharded across QPCs; sector accelerators; jurisdictional
governance nodes; federated cleanrooms; or distributed Trust-Block stores. Each shard:
e inherits relevant policy and jurisdiction bundles;
¢ maintains time-scoped and region-scoped constraints;
e accepts writes only under PoT validation;
e synchronizes through cleanroom alighment cycles (Section 8.4);
e stores lineage-linked summaries instead of raw data when required for privacy.

This prevents single-point corruption or unilateral jurisdictional override.

Cross-Domain Knowledge Reconciliation & Conflict Resolution
When sharded memory diverges across domains, reconciliation occurs via:

e« deterministic replay of disputed sequences;

e zero-knowledge consistency proofs;

¢ ecological- and safety-envelope priority rules;
o HTA-mediated arbitration;

e cross-cleanroom alighment;

e trust-weight-weighted consensus.

Reconciliation can ensure that all domains ultimately converge to a single, globally
consistent state without revealing private or proprietary content.

Page 119 of 162



Resilience Against Adversarial Manipulation
The system includes mechanisms to detect and contain:

e adversarial poisoning of models or policy bundles;
e state-forging attacks;

e consensus corruption attempts;

o data-fabrication events;

¢ cross-domain replay divergence;

e multi-agent collusive manipulation.

Mitigation tools include:
¢ real-time anomaly detection,
o federated cleanroom red-team checks,
¢ QPSN emergent-behavior simulation,
e trust-weight recalibration,
¢ immediate revocation or suspension,
e Kkill-switch cascades (6.14).

Long-Horizon Knowledge Preservation & Auditability
Knowledge integrity extends across years or decades via:

e lineage-linked temporal anchors;

e rotating cryptographic evidence chains;

e time-scoped ecological and fairness baselines;

e audit trails preserved in multiple jurisdictions;

¢ replay-compatible historical snapshots;

e decay-protected and entropy-protected storage layers.

This enables:
¢ reconstruction of long-term ecological impact;
o historical accountability for safety and fairness outcomes;
¢ multi-decade governance continuity (6.10);
e purpose-drift analysis (6.11);
e multi-agent causal traceability (6.12-6.13).

Systemic Role of Global Memory Integrity & Anti-Corruption Architecture
Through these mechanisms, the system can ensure that:

e governance memory isn’t forged, corrupted, or manipulated;

e cross-domain consistency persists under adversarial or uncertain conditions;

¢ lineage-based replay remains trustworthy and reproducible;

o multi-agent safety and policy compliance rely on accurate state;

e long-horizon ecological and societal impacts remain traceable;

e« global governance remains auditable, resilient, and aligned with human values.
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This embodiment supports Claim Groups 7,9, 10, 12, 13, 14, and 16, including global
state integrity, anti-corruption enforcement, knowledge provenance, replay-based
consistency, cross-domain reconciliation, and long-horizon auditability.

8.18 Global Simulation, Forecasting & Scenario-Oriented Policy Evaluation

The Global Simulation, Forecasting & Scenario-Oriented Policy Evaluation framework
enables the Quantum Privacy Al Network (QPAN) to model, forecast, and evaluate future
states of digital, embodied, ecological, economic, and societal systems under the Unified
Trust Model (UTM). These mechanisms support predictive governance, proactive safety
management, long-horizon ecological planning, emergent behavior forecasting, policy
stress-testing, and cross-domain scenario evaluation.

Simulations operate inside Quantum Privacy Cells (QPCs) or federated cleanrooms,
ensuring all forecasting is privacy-preserving, lineage-linked, and cryptographically
verifiable.

This system forms the foundation for Claim Groups 10, 12, 13, and 16, enabling global,
anticipatory alignment rather than reactive control.

Quantum Privacy Simulation Network (QPSN) Integration
In one embodiment, the system uses the Quantum Privacy Simulation Network (QPSN) to
generate:

¢ multi-agent environmental simulations;

¢ embodied-Al safety projections;

¢ ecological-impact forecasts;

e cross-domain conflict simulations;

e deterministic replay of counterfactual histories;

e emergent-system risk detection;

e zero-knowledge “what-if” stress tests of policy bundles.

All simulations preserve privacy because raw data stays inside QPCs, scenario results are
shared only via zero-knowledge proofs, and proprietary model internals remain sealed.

Scenario-Oriented Policy Stress-Testing
Before major policy changes, sponsorship models, capability ceilings, ecological
multipliers, or Purpose Bundles take effect, the system may simulate:

e short-horizon safety envelopes;

¢ medium-horizon ecological or resource impacts;

¢ long-horizon societal or economic transformations;

¢ cross-domain regulatory interactions;

¢ cascading multi-agent effects;

o globalfail-safe triggers;

¢ coordinated adversarial conditions.

This can ensure policy evolution remains safe, justified & reversible (see Section 8.16).
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Cross-Domain Forecasting & Societal Modeling
Forecasting may include:

¢ economic productivity uplift analyses;

e trust-weight population modeling;

e demographic fairness drift detection;

¢ energy-grid and infrastructure impact predictions;

e cross-jurisdiction ripple effects;

e transportation and mobility-system evolution;

e supply-chain resilience simulation;

e interdependent domain stress tests.

These forecasts are aggregated using jurisdiction bundles, ecological baselines, sector-
based policy graphs, and/or federated cleanroom alignment cycles.

Ecological & Carbon-Weighted Long-Horizon Forecasting
In one embodiment, forecasting incorporates ecological models to:
¢« predict long-term carbon footprint trajectories;
e simulate environmental degradation or recovery cycles;
o apply environmental multipliers to resource pricing (Section 8.7);
o detect sustainability risks decades ahead,;
¢ enforce global ecological baselines through policy cascades.

These simulations inform dynamic ecological governance across the network.

Emergent-Behavior Simulation for Multi-Agent Systems
The system can forecast:

e swarm instability risks;

e cross-agent conflict emergence;

o workload imbalance;

e resource scarcity cascades;

¢ anomalous negotiation dynamics;

e collective purpose drift;

¢ embodied-system crowding or collision patterns;

¢ malicious coordination scenarios.

Results may trigger (1) capability ceiling adjustments, (2) emergency overrides (6.14), (3)
revocation propagation (6.6-6.8), (4) policy re-weighting through AGPW, and (5) Purpose
Bundle updates (6.11).

Zero-Knowledge Scenario Verification

To share simulation outcomes without revealing sensitive information, the system may
produce (1) zero-knowledge scenario-consistency proofs; (2) zero-knowledge
counterfactual impact proofs; (3) zero-knowledge ecological-trajectory proofs; (4) zero-
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knowledge multi-agent safety proofs; and/or (5) deterministic replay anchors for scenario
generation.

This allows regulators, auditors, HTAs, and sponsors to validate predicted outcomes
without direct access to raw data.

Governance-in-the-Loop Predictive Adaptation
Simulations guide proactive governance, enabling:

e earlyidentification of ecological or societal risks;

¢ dynamic updating of global policy bundles;

e preventative capability ceiling adjustments;

e long-term sponsorship contract realignment;

e population-level resource-budget recalibration;

e jurisdiction-wide safety adaptations.

This creates a governance-in-the-loop architecture informed by predictive evidence
rather than reactive enforcement alone.

Systemic Role of Global Simulation & Scenario Evaluation
These mechanisms can ensure that:

¢ policy evolutionis grounded in rigorous simulation and forecasting;

e ecological, safety, fairness, and economic impacts are predictable across
timescales;

e cross-domain systems remain stable under future conditions;

e governance can adapt before risks materialize;

¢ multi-agent ecosystems remain aligned under changing global dynamics;

e long-horizon planning becomes cryptographically verifiable and privacy-preserving.

This embodiment supports Claim Groups 10, 12,13, and 16, including deterministic
scenario evaluation, global forecasting, predictive policy alignment, ecological-risk
modeling, and multi-agent safety forecasting.

8.19 Unified Cross-Domain Orchestration of Safety, Rights, Resources &
Governance

Unified Cross-Domain Orchestration can ensure that all flows within the Quantum Privacy
Al Network (QPAN)—including safety constraints, capability ceilings, QPX Resource Token
flows, user rights, sponsored entitlements, ecological budgets, jurisdictional constraints,
purpose bundles, and global governance parameters—remain synchronized, coherent,
reversible, and cryptographically enforceable across every digital, embodied, and multi-
agent domain.

Itis the highest-level operational layer of the Unified Trust Model (UTM), coordinating all
previously defined mechanisms into a single, globally consistent safety and governance
fabric.
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Holistic Flow Governance Across Domains

In one embodiment, every operational flow—rights, resources, constraints, data-access
attestations, policy updates, ecological budgets, sponsorship obligations—is mapped into
a unified orchestration graph that spans:

o digital agents,

e embodied systems,

¢ multi-agent swarms,

e sponsor and operator entities,

e jurisdictional governance nodes,

o federated cleanrooms,

e QPXResource Token markets,

¢ cross-domain workflow coordinators.

This orchestration graph is enforced inside QPCs, ensuring that flows cannot violate Trust
Criteria, cross forbidden boundaries, or become inconsistent across domains.

Interoperability of Rights, Resources & Constraints
Unified Orchestration integrates:

o rights flows — capability assignments, sponsorship rights, entitlements, certifications;

o resource flows — QPX Resource Tokens for compute, energy, sensors, actuation,
materials, maintenance, mobility, bandwidth (Section 8.7);

¢« constraint flows — safety envelopes, ecological baselines, purpose ceilings, policy
bundles;

e compliance flows — certifications, revocation cascades, remediation paths (Sections
8.6-8.9);

e policy flows — governance updates, jurisdiction bundles, cross-cleanroom
harmonization (8.10, 8.16).

All flows are cryptographically sighed, lineage-linked, PoT-validated, revocable, and
auditable across time.

This can ensure that an Al’s rights and resources always match its capabilities, safety
level, trust-weight, and ecological footprint.

Dynamic, Multi-Domain Constraint Harmonization
The orchestration layer continuously harmonizes constraints across jurisdictions, sector
accelerators, infrastructure layers, distributed multi-agent systems, embodied swarms,
cross-domain workflows (e.g., robotics + logistics + finance). Harmonization can ensure:
¢ no conflicting constraints across domains;
¢ no orphan capabilities or unbounded resource flows;
e ecological and social baselines remain globally consistent;
e revocation or remediation events propagate coherently;
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¢ policy updates do not destabilize dependent agents or systems.

Hierarchical Multi-Level Safety Enforcement
The orchestration layer enforces safety at multiple levels:
e micro-level — per-agent capability ceilings & constraint graphs;
¢ meso-level — multi-agent, embodied, or domain-specific coordination (8.12);
¢ macro-level — cross-domain constraint federation (8.10);
« global-level —fail-safe and emergency cascades (8.14).

These layers work together so that:
e unsafe local events trigger broader protective cascades;
o global safety baselines apply downward to agent-level actuation;
¢ ecologicalrisk feeds back into resource pricing and allocation;
e revocation cascades are contained and reversible.

Unified Entitlement & Obligation Management

Orchestration can ensure that each Al agent’s rights, obligations, entitlements,
sponsorship contracts, certifications, resource budgets, consent boundaries,
jurisdictional authorities, are synchronized. If any of these components become
misaligned—e.g., capability exceeds certification, ecological use exceeds budget, or
purpose drift occurs—Unified Orchestration may trigger revocation (8.6-8.8), remediation
(8.9), re-certification (8.15), or global fail-safe events (8.14).

Global Consistency Through Federated Cleanroom Cycles
Unified Orchestration relies on federated cleanroom cycles (Section 8.4) to guarantee:
¢ global consistency of policy bundles,
e synchronized capability ceilings,
e unified ecological-impact metrics,
e consistent trust-weight baselines,
e harmonized sector-level rules,
e cross-domain deterministic replay anchors.

This avoids fragmentation or domain drift.

Conflict Resolution & Arbitration Integration

When resource flows, rights flows, or constraint flows conflict across domains, resolution
may be handled through HTA-mediated arbitration; trust-weighted voting; zero-knowledge
dispute proofs; digital-twin counterfactual replay; fallback jurisdictional rules; global
policy-majority determination.

This can ensure that governance remains predictable, fair, and non-manipulable.

Self-Stabilizing Global Governance Dynamics
Unified Orchestration also can ensure the system is self-stabilizing through:
¢ ecological-impact feedback loops;
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¢ multi-agent behavioral baselines;

e population-level resource regulation (8.7);

e proactive simulation and forecasting (8.18);

e recursive trust-weight recalibration;

e automatic constraint redistribution across domains;
¢ rollout/rollback of governance evolutions (8.16).

Stability is continuous and does not depend on manual interventions alone.

Systemic Role of Unified Cross-Domain Orchestration
This mechanism guarantees that:

e rights, capabilities, resources, and safety remain aligned;

¢ cross-domain operations behave as a coherent global system;

e governance is reversible, auditable, and cryptographically sound;

¢ emergent behavioris contained and harmonized;

e long-horizon planning and ecological stewardship remain integrated;
e all prior mechanisms (Sections 8.1-8.18) operate cohesively;

o the entire ecosystem evolves safely with unified global constraints.

This embodiment supports Claim Group 16 and provides the structural integration of all
governance, safety, resource, entitlement, and policy mechanisms described throughout
Section 8.

The foregoing description illustrates multiple embodiments of the invention, but does not
limit the invention to any specific implementation. Variations and alternatives will be
apparent to those skilled in the art, and all such variations are intended to fall within the
scope of this disclosure.

Illustrative Claims
GROUP 1 — FOUNDATIONAL INFRASTRUCTURE (Claims 1-45)

F1 — QPCs, Privacy Domains & Cryptographically Bounded Computation
(Claims 1-12)

Claim 1. A system comprising, in any operable combination, one or more of: (a) a
plurality of Quantum Privacy Cells (QPCs) instantiated within a Privacy Domain, enclave,
cleanroom, or other sandboxed execution environment enforcing cryptographically
bounded lawful computation; (b) QPC-governed rights, consent lineage, contractual
constraints, jurisdictional obligations, provenance metadata, and revocation criteria
encoded as machine-interpretable Trust Criteria; (c) a cryptographic enforcement layer
ensuring all computation remains compliant with constitutional minima, statutory
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mandates, contractual terms, sector-specific rules, fiduciary duties, ecological
constraints, and human-defined safety requirements; (d) privacy-preserving identity
mechanisms enabling individuals, enterprises, devices, and Al agents to interact without
exposing sensitive identifiers; (e) a lineage-recording subsystem generating reversible,
dependency-linked Trust Blocks documenting all QPC-mediated actions, validations, and
compliance events;

whereby the system establishes a universally enforceable, privacy-preserving
computational substrate in which all digital, Al, and multi-party activities are
cryptographically constrained to lawful, safe, and jurisdiction-consistent behavior.

Claim 2. The system of claim 1 wherein the Privacy Domain prevents privilege escalation
or lateral cross-domain access.

Claim 3. The system of claim 1 wherein PoT validation verifies consent lineage and QPC
rights.

Claim 4. The system of claim 1 further comprising cryptographic revocation tokens
enabling immediate suspension of computation.

Claim 5. The system of claim 1 wherein QPCs are instantiated as persistent or ephemeral
logical entities.

Claim 6. The system of claim 1 wherein QPCs govern model access, workflow execution,
and agentic behavior.

Claim 7. The system of claim 1 wherein QPCs enforce attribute-based and jurisdiction-
based access controls.

Claim 8. The system of claim 1 wherein QPCs support deterministic rollback and
reversible lineage reconstruction.

Claim 9. The system of claim 1 wherein QPC lineage entries are stored as signed Trust
Blocks.

Claim 10. The system of claim 1 wherein QPCs encapsulate one or more Al agents under
bounded operational scopes.

Claim 11. The system of claim 1 wherein QPC policies remain jurisdiction-consistent
across federated organizations.

Claim 12. The system of claim 1 wherein compliance is demonstrated using zero-

knowledge proofs.

F2 — Trust Blocks, Trust Credentials & Proof-of-Trust Enforcement (Claims
13-22)

Claim 13. A system comprising, in any operable combination, one or more of: (a) a
Trust Block structure encapsulating rights, constraints, provenance, revocation
conditions, and jurisdiction metadata; (b) a Proof-of-Trust (PoT) engine verifying operations

Page 127 of 162



against applicable Trust Criteria; (c) a Trust Credential issuance module producing digitally
signed credentials reflecting trustworthiness, permissions, and compliance history; (d) a
lineage-linked attestation subsystem documenting PoT-validated outcomes;

whereby the system provides a cryptographically enforceable trust framework ensuring
that all operations, resources, and agents remain bound to verifiable compliance, integrity,
and jurisdictional alignment across federated domains.

Claim 14. The system of claim 13 wherein Trust Blocks include executable enforcement
logic.

Claim 15. The system of claim 13 wherein violations trigger automatic revocation of
dependent privileges.

Claim 16. The system of claim 13 wherein Trust Credentials incorporate multi-factor trust
scores.

Claim 17. The system of claim 13 wherein Trust Blocks are reversible for deterministic
replay.

Claim 18. The system of claim 13 wherein PoT validation ensures cross-QPC compliance.

Claim 19. The system of claim 13 wherein Trust Blocks encode constitutional minima that
cannot be overridden.

Claim 20. The system of claim 13 wherein Trust Credentials reflect EasyAccess-verified
operational trust.

Claim 21. The system of claim 13 wherein PoT integrates with synthetic digital-twin QPCs.

Claim 22. The system of claim 13 wherein Trust Blocks propagate across federated Privacy
Domains.

F3 — Unified Trust Model (UTM), Policy Bundles & Jurisdiction Graphs (Claims
23-32)

Claim 23. A system comprising, in any operable combination, one or more of: (a) a
Unified Trust Model (UTM) compiling statutory, regulatory, contractual, sectoral, fiduciary,
ecological, and constitutional requirements into machine-enforceable policy bundles; (b)
a jurisdiction-graph compiler translating rules across regions; (c) a policy-intersection
resolver determining allowable operational subsets; (d) a zero-knowledge policy-
equivalence proof module demonstrating multi-jurisdiction compliance;

whereby the system generates enforceable, cross-jurisdiction policy logic ensuring that all
digital and Al operations remain lawful, safe, fair, and consistent across diverse regulatory
regimes without exposing sensitive data.

Claim 24. The system of claim 23 wherein the UTM applies precedence among conflicting
policies.
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Claim 25. The system of claim 23 wherein policy bundles include entitlement ceilings and
fallback rules.

Claim 26. The system of claim 23 wherein the compiler identifies conflicts or
redundancies.

Claim 27. The system of claim 23 wherein resolvers output machine-readable constraints.

Claim 28. The system of claim 23 wherein policy bundles include fiduciary, fairness,
ecological, and safety rules.

Claim 29. The system of claim 23 wherein zero-knowledge proofs hide sensitive data.

Claim 30. The system of claim 23 wherein constitutional minima override optimization
goals.

Claim 31. The system of claim 23 wherein the UTM updates lineage upon statutory change.
Claim 32. The system of claim 23 wherein policy bundles are validated in synthetic QPCs.
F4 — Federated Cleanrooms, Digital-Twin QPCs & Deterministic Replay
(Claims 33-38)

Claim 33. A system comprising, in any operable combination, one or more of: (a) a
federated cleanroom network of QPC-linked execution environments across organizations
or jurisdictions; (b) a deterministic replay engine reproducing Al behavior, model outputs,
and workflow paths; (c) a digital-twin QPC simulation layer evaluating proposed actions
under alternative constraints; (d) a synchronization layer propagating lineage and Trust
Blocks;

whereby the system provides reproducible, privacy-preserving, multi-jurisdiction testbeds
enabling safe, auditable, and compliant evaluation of Al and digital behavior across
federated environments.

Claim 34. The system of claim 33 wherein cleanrooms isolate sensitive computation.

Claim 35. The system of claim 33 wherein deterministic replay validates fairness and
compliance.

Claim 36. The system of claim 33 wherein synthetic QPCs simulate counterfactual
behavior.

Claim 37. The system of claim 33 wherein simulation outputs update Trust Blocks.

Claim 38. The system of claim 33 wherein jurisdiction conflicts are resolved via UTM
bundles.
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F5 — Resource Tokens, Resource Pools & Zero-Marginal-Cost Reuse (Claims
39-45)

Claim 39. A system comprising, in any operable combination, one or more of: (a) a
federated resource pool including compute, storage, bandwidth, inference, or workflow
capacity; (b) a resource-entitlement engine assigning rights using PoT-verified trust
weights and policy bundles; (c) a zero-marginal-cost reuse layer enabling reuse of prior
computations, evaluations, or trust credentials without exposing underlying data; (d) a
resource-audit ledger storing lineage-linked Trust Blocks documenting consumption and
revocation;

whereby the system enables lawful, efficient, privacy-preserving resource allocation and
reuse across federated environments, creating cumulative trust value and preventing
unsafe or unauthorized consumption.

Claim 40. The system of claim 39 wherein entitlements adjust based on trust metrics.
Claim 41. The system of claim 39 wherein access is revoked upon violation.
Claim 42. The system of claim 39 wherein unused entitlements feed public-benefit pools.

Claim 43. The system of claim 39 wherein resource ceilings are cryptographically
enforced.

Claim 44. The system of claim 39 wherein deterministic replay reproduces resource use.

Claim 45. The system of claim 39 wherein entitlements remain jurisdiction-consistent.

GROUP 2 — CORE Al GOVERNANCE & ACCOUNTABILITY (Claims 46-95)

G1— Human-Governed Al Safety & Constitutional Enforcement (Claims 46—
57)

Claim 46. A system comprising, in any operable combination, one or more of: (a) a
plurality of QPCs instantiated within a Privacy Domain, enclave, cleanroom, or other
sandboxed execution environment enforcing cryptographically bounded lawful
computation; (b) an Al-access mediation layer governed by Trust Blocks specifying
constitutional minima, statutory mandates, sector-specific obligations, fiduciary
constraints, ecological standards, and prohibited behaviors; (c) a Proof-of-Trust (PoT)
validation engine authorizing, restricting, or denying Al access requests based on Trust
Criteria and jurisdiction-bundle constraints; (d) a capability-grant subsystem issuing
revocable, time-bounded, scope-bounded QPC-scoped permissions; (e) a lineage-linked
audit layer generating reversible Trust Blocks documenting compliance outcomes,
violations, or remediation actions;

whereby the system enforces human-defined constitutional boundaries, statutory
compliance, fairness, ecological responsibility, and fiduciary alignment over all Al
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behaviors through cryptographically assured, privacy-preserving, jurisdiction-aware
constraint enforcement.

Claim 47. The system of claim 46 wherein PoT revokes all dependent privileges upon
violation.

Claim 48. The system of claim 46 wherein Al behavior is constrained by constitutional
minima encoded in Trust Blocks.

Claim 49. The system of claim 46 wherein capability grants are time-bounded, scope-
bounded, and revocable.

Claim 50. The system of claim 46 wherein lineage entries include contextual metadata for
compliance review.

Claim 51. The system of claim 46 wherein Trust Criteria incorporate safety, fairness,
fiduciary, and ecological rules.

Claim 52. The system of claim 46 wherein PoT applies multi-jurisdiction policy bundles.

Claim 53. The system of claim 46 wherein capability grants include fallback behaviors or
safe-mode triggers.

Claim 54. The system of claim 46 wherein access decisions incorporate multi-factor trust
weights.

Claim 55. The system of claim 46 wherein deterministic replay verifies adherence to Trust
Criteria.

Claim 56. The system of claim 46 wherein EasyAccess-verified operational signals adjust
trust weights.

Claim 57. The system of claim 46 wherein Trust Blocks propagate compliance updates
across federated QPCs.

G2 — Ethical Oversight, Governance Methods & PoT Validation (Claims 58-
66)

Claim 58. A method comprising one or more of: (a) receiving an Al access request within
a QPC; (b) retrieving Trust Blocks defining applicable rights, constraints, and obligations;
(c) performing PoT validation of consent lineage, entitlements, statutory requirements,
contractual duties, sector-specific mandates, fiduciary constraints, ecological
restrictions, and jurisdiction policy bundles; (d) authorizing, restricting, or denying access;
(e) recording the decision as a reversible lineage entry; (f) adjusting trust weights using
EasyAccess-verified real-world outcome evidence;

whereby the method ensures that all Al access decisions are grounded in enforceable
human governance, compliance verification, privacy preservation, and multi-jurisdiction
alignment.
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Claim 59. The method of claim 58 wherein PoT validation incorporates contractual and
sector requirements.

Claim 60. The method of claim 58 wherein Trust Blocks encode revocation triggers.

Claim 61. The method of claim 58 wherein lineage entries form an immutable compliance
trail.

Claim 62. The method of claim 58 wherein trust weights incorporate safety and ecological
metrics.

Claim 63. The method of claim 58 wherein synthetic QPCs simulate proposed actions
before activation.

Claim 64. The method of claim 58 wherein noncompliant behavior triggers immediate
isolation.

Claim 65. The method of claim 58 wherein zero-knowledge proofs validate consent
lineage.

Claim 66. The method of claim 58 wherein Trust Criteria are updated based on multi-party
oversight.

G3 — Machine-Enforced Accountability, Lineage & Compliance (Claims 67—
81)

Claim 67. A system comprising, in any operable combination, one or more of: (a) a
lineage-capture layer recording all Al actions, decisions, and outputs as reversible Trust
Blocks; (b) a compliance-enforcement engine evaluating actions against statutory duties,
constitutional minima, fiduciary requirements, fairness constraints, ecological standards,
and jurisdiction-bundle rules; (c) a deterministic replay engine reproducing Al behavior for
audit and certification; (d) a deviation-detection module computing risk scores, drift
metrics, bias signatures, and compliance divergence; (e) a Trust-Event ledger storing PoT-
validated compliance states, violations, revocations, and remediation outcomes;

whereby the system ensures that Al behavior is fully traceable, reproducible, auditable,
and governed by verifiable, cryptographically enforced, privacy-preserving compliance
constraints across federated jurisdictions.

Claim 68. The system of claim 67 wherein lineage includes model-version and dataset
provenance.

Claim 69. The system of claim 67 wherein deterministic replay validates reproducibility
and fairness.

Claim 70. The system of claim 67 wherein drift detection identifies bias or unsafe
divergence.

Claim 71. The system of claim 67 wherein ecological-impact variance is computed.
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Claim 72. The system of claim 67 wherein fiduciary-risk estimates are computed.

Claim 73. The system of claim 67 wherein replay supports alternative jurisdiction bundles.
Claim 74. The system of claim 67 wherein synthetic QPCs simulate policy changes.

Claim 75. The system of claim 67 wherein violations trigger revocation.

Claim 76. The system of claim 67 wherein remediation recommendations are auto-
generated.

Claim 77. The system of claim 67 wherein reinstatement requires multi-party PoT
verification.

Claim 78. The system of claim 67 wherein trust weights adjust based on real-world
outcomes.

Claim 79. The system of claim 67 wherein violation lineage propagates across federated
domains.

Claim 80. The system of claim 67 wherein multi-jurisdiction compliance is validated.

Claim 81. The system of claim 67 wherein audit data remain privacy-preserving.

G4 — Federated Lifecycle Governance & Risk Management (Claims 82-95)

Claim 82. A system comprising, in any operable combination, one or more of: (a) a
lifecycle-governance engine applying UTM policy bundles, statutory rules, contractual
duties, fiduciary constraints, ecological obligations, fairness baselines, and constitutional
minima across Al development, deployment, operation, and retirement stages; (b) a
federated cleanroom network synchronizing lineage, provenance, replay artifacts, and risk
signals across organizations; (c) a lifecycle-risk aggregator computing drift metrics,
anomaly signatures, trust-weight trends, and EasyAccess-verified operational outcomes;
(d) a deactivation layer governing safe shutdown, revocation, rights withdrawal, capability
rollback, and artifact destruction;

whereby the system ensures end-to-end Al lifecycle safety, fairness, compliance, and
jurisdictional alighment through cryptographically verified governance and cross-
organizational privacy-preserving coordination.

Claim 83. The system of claim 82 wherein lifecycle transitions trigger new policy-bundle
applications.

Claim 84. The system of claim 82 wherein risk scoring adjusts capability scopes.

Claim 85. The system of claim 82 wherein elevated privileges require multi-party PoT
consensus.

Claim 86. The system of claim 82 wherein cleanrooms validate continuity during model
updates.

Claim 87. The system of claim 82 wherein drift triggers policy tightening.
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Claim 88. The system of claim 82 wherein synthetic QPCs validate lifecycle changes.
Claim 89. The system of claim 82 wherein violations trigger safe-mode operation.

Claim 90. The system of claim 82 wherein ecological criteria influence lifecycle
progression.

Claim 91. The system of claim 82 wherein jurisdiction changes trigger recompilation.
Claim 92. The system of claim 82 wherein lineage updates are reversible.

Claim 93. The system of claim 82 wherein trust weights adjust based on real-world
evidence.

Claim 94. The system of claim 82 wherein lifecycle logs support regulatory audits.

Claim 95. The system of claim 82 wherein federated governance ensures cross-domain
compliance.

GROUP 3 — PERSONALIZATION, RIGHTS-CLEARANCE & CONSENT-BASED
Al (Claims 96-135)

P1 — Rights-Cleared Al Personalization & QPC-Scoped Memory (Claims 96—
111)

Claim 96. A system comprising, in any operable combination, one or more of: (a) a
plurality of QPCs instantiated within a Privacy Domain, enclave, cleanroom, or other
sandboxed execution environment enforcing cryptographically bounded lawful
computation; (b) a personalization-governance layer generating, storing, and applying
preference, configuration, behavioral, and interaction patterns scoped to a specific QPC
and governed by Trust Blocks specifying rights, entitlements, limitations, and revocation
conditions; (c) a rights-clearance engine verifying, via Proof-of-Trust (PoT), that all
personalization data and model adaptations comply with consent lineage, statutory
requirements, contractual obligations, sector-specific restrictions, and jurisdiction-policy
bundles; (d) a QPC-scoped memory module enforcing revocable, rights-limited
personalization stores; (e) a deterministic replay engine able to reproduce personalized
outputs and recommendation behaviors for audit and safety validation;

whereby the system enables lawful, privacy-preserving, rights-cleared Al personalization
bounded by verifiable consent, statutory compliance, jurisdiction alighment, safety
constraints, and reversible QPC-scoped memory governance.

Claim 97. The system of claim 96 wherein personalization data remains isolated within a
QPC.

Claim 98. The system of claim 96 wherein preferences cannot be exported without zero-
knowledge consent proofs.

Claim 99. The system of claim 96 wherein memory stores support revocation and rollback.
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Claim 100. The system of claim 96 wherein personalization is constrained by
constitutional minima.

Claim 101. The system of claim 96 wherein drift triggers personalization tightening.

Claim 102. The system of claim 96 wherein QPC memory includes fairness and ecological
baselines.

Claim 103. The system of claim 96 wherein access requires multi-factor trust validation.

Claim 104. The system of claim 96 wherein personalization models are tagged with lineage
metadata.

Claim 105. The system of claim 96 wherein deterministic replay reproduces personalized
interactions.

Claim 106. The system of claim 96 wherein personalization relies on rights-cleared training
sighals.

Claim 107. The system of claim 96 wherein cross-QPC personalization requires zero-
knowledge equivalence proof.

Claim 108. The system of claim 96 wherein preference adaptation must satisfy jurisdiction
constraints.

Claim 109. The system of claim 96 wherein preference misuse triggers revocation.

Claim 110. The system of claim 96 wherein trust weights adjust based on personalization
outcomes.

Claim 111. The system of claim 96 wherein lineage updates propagate automatically.

P2 — Consent-Scoped Interaction Policies & EasyAccess Authorization
(Claims 112-123)

Claim 112. A system comprising, in any operable combination, one or more of: (a) a
consent-governance layer validating rights, entitlements, and authorized interactions via
EasyAccess-based consent lineage; (b) a policy-application engine applying QPC-scoped
interaction rules derived from Trust Blocks and jurisdiction-bundle constraints; (c) a zero-
knowledge consent-verification module proving authorization without exposing identity or
sensitive data; (d) a capability-grant layer enforcing revocable consent scopes for data
access, workflow execution, model adaptation, or agentic behavior; (e) a violation-
detection module identifying unauthorized interactions and triggering PoT-governed
revocation;

whereby the system provides privacy-preserving, cryptographically enforced,
jurisdictionally compliant consent governance across all Al and digital interactions.

Claim 113. The system of claim 112 wherein consent lineage is stored as reversible Trust
Blocks.
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Claim 114. The system of claim 112 wherein interaction rules incorporate sector-specific
constraints.

Claim 115. The system of claim 112 wherein zero-knowledge proofs validate consent
scope.

Claim 116. The system of claim 112 wherein unauthorized access triggers safe-mode
operation.

Claim 117. The system of claim 112 wherein consent rules include fiduciary and ecological
constraints.

Claim 118. The system of claim 112 wherein jurisdiction changes trigger consent-scope
recalculation.

Claim 119. The system of claim 112 wherein consent can be time-limited or revocable.
Claim 120. The system of claim 112 wherein trust weights affect consent privileges.

Claim 121. The system of claim 112 wherein deterministic replay verifies consent-based
actions.

Claim 122. The system of claim 112 wherein EasyAccess signals adjust consent
permissions.

Claim 123. The system of claim 112 wherein consent violations propagate across
federated QPCs.

P3 — Revocable Training, Rights-Cleared Learning & Personalization Safety
(Claims 124-135)

Claim 124. A system comprising, in any operable combination, one or more of: (a) a
training-rights engine verifying, via Proof-of-Trust (PoT), that data, preferences, behavioral
patterns, or contextual feedback signals used for training or adaptation are rights-cleared,
consent-authorized, and jurisdiction-compliant; (b) a QPC-scoped training sandbox
enforcing cryptographic boundaries isolating fine-tuning, reinforcement, preference
modeling, or post-training adaptation; (c) a revocable training-governance module
enabling rollback, suppression, forgetting, or lineage reversal of training-derived
parameters; (d) a deterministic replay engine reproducing training progress for audit and
safety evaluation; (e) a drift-detection module monitoring whether training outputs violate
fairness, ecological, fiduciary, statutory, or constitutional constraints;

whereby the system ensures that Al training and adaptation processes remain lawful,
rights-cleared, reversible, safe, and governed through privacy-preserving,
cryptographically bounded computation.

Claim 125. The system of claim 124 wherein training feedback is stored within QPC
boundaries only.
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Claim 126. The system of claim 124 wherein revocation removes training-derived
parameters.

Claim 127. The system of claim 124 wherein training inputs require zero-knowledge rights
validation.

Claim 128. The system of claim 124 wherein deterministic replay validates training
lineage.

Claim 129. The system of claim 124 wherein ecological and fairness metrics shape
training modification.

Claim 130. The system of claim 124 wherein drift triggers revalidation or rollback.

Claim 131. The system of claim 124 wherein training entitlement scopes adjust based on
trust metrics.

Claim 132. The system of claim 124 wherein cross-QPC training requires equivalence
proofs.

Claim 133. The system of claim 124 wherein statutory changes trigger retraining or
revalidation.

Claim 134. The system of claim 124 wherein training logs support regulatory oversight.

Claim 135. The system of claim 124 wherein training governance propagates across
federated QPCs.

GROUP 4 — MULTI-FACTOR TRUST, SOCIAL BENEFIT & INCENTIVES
(Claims 136-165)

T1 — Multi-Factor Trust Scores, Social-Benefit Metrics & Trust Credentials
(Claims 136-150)

Claim 136. A system comprising, in any operable combination, one or more of: (a) a
multi-factor trust-engine computing trust weights using safety metrics, reliability evidence,
fiduciary alignment, statutory compliance, ecological impact, fairness gradients, usage
patterns, cross-organizational outcomes, and EasyAccess-verified operational signals; (b)
a Trust Credential issuance module producing digitally signed QPC-scoped credentials
reflecting trust scores, rights, entitlements, revocation conditions, compliance history,
and jurisdiction-limited attributes; (c) a trust-aggregation layer synthesizing multi-party
observations, sector-specific constraints, and digital-twin QPC evaluation results; (d) a
trust-update engine modifying trust weights based on lineage-verified real-world
performance;

whereby the system generates privacy-preserving, verifiable trust credentials and multi-
factor trust weights governing Al access, resource allocation, economic routing, and multi-
party collaboration across federated, multi-jurisdiction ecosystems.
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Claim 137. The system of claim 136 wherein trust scores incorporate ecological, fiduciary,
and fairness metrics.

Claim 138. The system of claim 136 wherein credentials include revocation and fallback
conditions.

Claim 139. The system of claim 136 wherein trust increases with positive long-horizon
outcomes.

Claim 140. The system of claim 136 wherein trust decreases upon violation events.

Claim 141. The system of claim 136 wherein trust weights propagate across federated
domains.

Claim 142. The system of claim 136 wherein lineage logs feed trust updates.

Claim 143. The system of claim 136 wherein cross-QPC trust equivalence is proven using
zero-knowledge proofs.

Claim 144. The system of claim 136 wherein trust governs capability grants.
Claim 145. The system of claim 136 wherein trust governs data-access entitlements.
Claim 146. The system of claim 136 wherein trust governs policy-bundle application.

Claim 147. The system of claim 136 wherein digital-twin QPCs evaluate trust-impact
scenarios.

Claim 148. The system of claim 136 wherein trust criteria adjust based on statutory
changes.

Claim 149. The system of claim 136 wherein multi-party consensus influences trust
weighting.

Claim 150. The system of claim 136 wherein trust credentials remain reversible and
auditable.

T2 — Outcome-Linked Incentives & Universal Influencer Model (Claims 151-
165)

Claim 151. A system comprising, in any operable combination, one or more of: (a) an
outcome-verification engine validating beneficial outcomes including safety
improvements, ecological benefits, compliance enhancements, risk reduction,
productivity gains, and socially beneficial impacts using PoT, synthetic QPC simulation,
lineage evidence, and cross-organizational outcome data; (b) an incentive-routing layer
allocating value toward individuals, enterprises, Al models, datasets, workflows, or agents
producing verified beneficial outcomes; (c) a Universal Influencer Model assigning
outcome-based rewards based on impact quality, cross-domain utility, usage patterns,
and multi-jurisdiction demand; (d) a public-benefit attribution engine directing a portion of
regenerative value toward Trust Blocks, public pools, or social-benefit accelerators;
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whereby the system enables lawful, privacy-preserving, outcome-aligned incentive
mechanisms supporting large-scale social good, long-horizon benefit generation,
regenerative economics, and trust-weighted value distribution across federated domains.

Claim 152. The system of claim 151 wherein incentives depend on EasyAccess operational
evidence.

Claim 153. The system of claim 151 wherein beneficial outcomes adjust trust weights.

Claim 154. The system of claim 151 wherein incentive routing incorporates jurisdiction
constraints.

Claim 155. The system of claim 151 wherein incentives are revoked upon violation events.

Claim 156. The system of claim 151 wherein digital-twin simulations evaluate long-term
impacts.

Claim 157. The system of claim 151 wherein ecological impacts increase incentive weight.
Claim 158. The system of claim 151 wherein bias or harm decreases incentive weight.
Claim 159. The system of claim 151 wherein outcome logs remain privacy-preserving.

Claim 160. The system of claim 151 wherein cross-organizational outcomes influence
allocations.

Claim 161. The system of claim 151 wherein Trust Blocks propagate reward updates.

Claim 162. The system of claim 151 wherein incentives support sector-specific
accelerators.

Claim 163. The system of claim 151 wherein beneficial long-horizon outcomes amplify
incentives.

Claim 164. The system of claim 151 wherein attribution pools reallocate revoked
incentives.

Claim 165. The system of claim 151 wherein outcome validation supports regulatory
reporting.

GROUP 5 — ECONOMIC, MARKETPLACE & REGENERATIVE VALUE
SYSTEMS (Claims 166-215)

E1— Trust-Weighted Marketplaces & Routing Engines (Claims 166-185)

Claim 166. A system comprising, in any operable combination, one or more of: (a) a
trust-weighted marketplace engine mediating access to resources, workflows, models,
datasets, services, or digital assets based on multi-factor trust scores, constitutional
minima, sector-specific requirements, statutory rules, fiduciary obligations, ecological
impact criteria, and jurisdiction-bundle constraints; (b) a routing layer directing value
flows, service requests, resource entitlements, and task assignments according to PoT-

Page 139 of 162



validated trust weights; (c) a compliance-filtering module preventing unlawful, unsafe, or
noncompliant interactions based on Trust Blocks and policy bundles; (d) a digital-twin
simulation layer evaluating alternative routing outcomes under different constraints;

whereby the system creates a privacy-preserving, compliant, trust-governed economic
marketplace in which resource allocation, value flows, and interactions are determined by
verifiable multi-factor trust signals aligned with legal, ethical, ecological, and jurisdiction-
specific standards.

Claim 167.

Claim 168.
excluded.

Claim 169.
baselines.

Claim 170.
Claim 171.
Claim 172.

Claim 173.
outcomes.

Claim 174.
Claim 175.
Claim 176.
Claim 177.
Claim 178.

Claim 179.
preserving.

Claim 180.
Claim 181.
Claim 182.
Claim 183.
Claim 184.

Claim 185.
signhals.

The system of claim 166 wherein trust-weighted routing adjusts dynamically.

The system of claim 166 wherein noncompliant actors are deprioritized or

The system of claim 166 wherein routing incorporates ecological and fiduciary

The system of claim 166 wherein trust impacts price, access, and allocation.
The system of claim 166 wherein lineage logs justify routing outcomes.
The system of claim 166 wherein routing respects jurisdiction-policy bundles.

The system of claim 166 wherein incentive multipliers reward beneficial

The system of claim 166 wherein digital-twin QPCs test routing alternatives.
The system of claim 166 wherein adverse histories reduce trust weights.

The system of claim 166 wherein long-horizon benefits increase trust weights.
The system of claim 166 wherein trust governs supply/demand balancing.
The system of claim 166 wherein resource ceilings are enforced via PoT.

The system of claim 166 wherein marketplace records remain privacy-

The system of claim 166 wherein sector accelerators influence routing.
The system of claim 166 wherein trust governs task assignment.

The system of claim 166 wherein noncompliance triggers market isolation.
The system of claim 166 wherein beneficial use triggers trust amplification.
The system of claim 166 wherein routing is reversible via lineage.

The system of claim 166 wherein marketplace behavior integrates EasyAccess
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E2 — Residual Value Accrual, PBDRs & Regenerative Economics (Claims 186-
203)

Claim 186. A system comprising, in any operable combination, one or more of: (a) a
residual-value engine computing beneficial outcomes including safety improvements, cost
reductions, fraud prevention, ecological gains, efficiency increases, compliance
automation, trust amplification, and cross-organizational value creation; (b) a Public-
Benefit Derivative Rights (PBDR) issuance module minting derivative-rights instruments
based on verified beneficial outcomes; (c) a regenerative-value ledger recording lineage-
linked value creation, allocation, revocation, and redistribution events; (d) a jurisdiction-
aware redistribution engine allocating residual value to rights holders, community pools,
social-benefit accelerators, or ecosystem participants;

whereby the system establishes a cryptographically governed regenerative economy in
which long-horizon beneficial outcomes produce legally enforceable, privacy-preserving,
verifiable value flows aligned with public benefit and multi-jurisdictional compliance.

Claim 187. The system of claim 186 wherein PBDRs encode revocation conditions.

Claim 188. The system of claim 186 wherein revoked PBDRs reallocate to public-benefit
pools.

Claim 189. The system of claim 186 wherein beneficial outcomes adjust trust weights.
Claim 190. The system of claim 186 wherein ecological benefits increase PBDR value.
Claim 191. The system of claim 186 wherein harmful outcomes reduce or eliminate value.
Claim 192. The system of claim 186 wherein digital-twin QPCs model long-term impacts.
Claim 193. The system of claim 186 wherein lineage logs remain privacy-preserving.

Claim 194. The system of claim 186 wherein cross-organizational proof is required for
value issuance.

Claim 195. The system of claim 186 wherein sector accelerators influence residual-value
routing.

Claim 196. The system of claim 186 wherein jurisdiction constraints govern PBDR
distribution.

Claim 197. The system of claim 186 wherein beneficial outcomes support regulatory
reporting.

Claim 198. The system of claim 186 wherein residual value adjusts capability scopes.

Claim 199. The system of claim 186 wherein cross-QPC equivalence proofs validate
impact.

Claim 200. The system of claim 186 wherein long-horizon benefit is projected via
simulation.
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Claim 201. The system of claim 186 wherein PBDRs may be time-limited.
Claim 202. The system of claim 186 wherein fraudulent claims trigger revocation.

Claim 203. The system of claim 186 wherein PBDR lineage propagates across federated
domains.

E3 — Accelerator Governance, Sector-Specific Charters & Benefit Pools
(Claims 204-215)

Claim 204. A system comprising, in any operable combination, one or more of: (a) one
or more sector accelerators applying domain-specific Trust Criteria, sectoral rules,
fiduciary duties, ecological baselines, statutory mandates, and fairness constraints to
govern participants, workflows, and resource allocation; (b) an accelerator-charter
enforcement layer encoding eligibility, revocation, reallocation, and oversight conditions
within Trust Blocks; (c) a benefit-pool engine managing public-benefit allocations from
PBDRs, marketplace flows, residual-value events, and trust-governed incentives; (d) a
cross-jurisdiction accelerator-governance engine ensuring that sector rules remain aligned
with UTM policy bundles;

whereby the system creates transparent, auditable, sector-specific governance
frameworks that amplify beneficial outcomes, enforce fiduciary and ecological
responsibilities, and sustain regenerative ecosystem value while remaining privacy-
preserving and jurisdiction-compliant.

Claim 205. The system of claim 204 wherein accelerator participation requires PoT
validation.

Claim 206. The system of claim 204 wherein accelerator revocation triggers resource
reallocation.

Claim 207. The system of claim 204 wherein benefit pools distribute value to verified
participants.

Claim 208. The system of claim 204 wherein accelerator criteria include ecological
responsibility.

Claim 209. The system of claim 204 wherein statutory changes trigger charter updates.
Claim 210. The system of claim 204 wherein accelerator outputs inform trust weights.
Claim 211. The system of claim 204 wherein lineage logs document accelerator decisions.

Claim 212. The system of claim 204 wherein accelerator governance integrates digital-twin
evaluation.

Claim 213. The system of claim 204 wherein cross-sector accelerators coordinate via UTM
bundles.
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Claim 214. The system of claim 204 wherein revocation criteria propagate across
federated QPCs.

Claim 215. The system of claim 204 wherein benefit allocations remain reversible and
auditable.

GROUP 6 —INTEROPERABILITY, CONTRACTING & EXCHANGE NODES
(Claims 216-250)

X1 — Cross-QPC Interoperability & Multi-Domain Contract Execution (Claims
216-235)

Claim 216. A system comprising, in any operable combination, one or more of: (a) a
federated interoperability layer enabling QPCs belonging to different individuals,
enterprises, infrastructures, sectors, or jurisdictions to interact through privacy-
preserving, cryptographically constrained, PoT-validated exchanges; (b) one or more
Exchange Nodes mediating rights, permissions, obligations, capability grants, revocations,
payments, asset transfers, workflow execution, or multi-party coordination among QPCs;
(c) a zero-knowledge contract-verification engine proving that contractual rights,
constraints, conditions, or entitlements are satisfied without exposing underlying
identities, datasets, contractual terms, or proprietary information; (d) a jurisdiction-aware
contract compiler transforming multi-party agreements into machine-executable,
reversible Trust Blocks; (e) a deterministic replay engine validating reproducibility,
fairness, compliance, and cross-jurisdiction legal alighment;

whereby the system provides privacy-preserving, cross-network, multi-jurisdiction
contract execution that is cryptographically enforceable, auditable, reversible, and
compatible across heterogeneous QPC-governed domains.

Claim 217. The system of claim 216 wherein Exchange Nodes enforce UTM policy bundles.
Claim 218. The system of claim 216 wherein contract execution requires PoT validation.

Claim 219. The system of claim 216 wherein zero-knowledge proofs hide contract
contents.

Claim 220. The system of claim 216 wherein capability grants include revocation triggers.

Claim 221. The system of claim 216 wherein deterministic replay verifies contract
compliance.

Claim 222. The system of claim 216 wherein jurisdiction-bundle changes recompile
obligations.

Claim 223. The system of claim 216 wherein multi-party consensus is required for high-
impact clauses.
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Claim 224. The system of claim 216 wherein cross-domain compliance is validated

through simulation.

Claim 225. The system of claim 216 wherein contract violations trigger safe-mode

fallback.

Claim 226. The system of claim 216 wherein adverse events reduce trust weights.

Claim 227. The system of claim 216 wherein lineage logs document all contract steps.

Claim 228. The system of claim 216 wherein contracts remain reversible under specific

conditions.

Claim 229. The system of claim 216 wherein cleanroom verification validates sensitive

clauses.

Claim 230. The system of claim 216 wherein Exchange Nodes propagate revocation

updates.

Claim 231. The system of claim 216 wherein digital-twin QPCs evaluate contractual

outcomes.

Claim 232. The system of claim 216 wherein obligation scope is jurisdiction-limited.

Claim 233. The system of claim 216 wherein cross-QPC equivalence proofs validate

compliance.

Claim 234. The system of claim 216 wherein multi-party workflows embed contract-

defined safeguards.

Claim 235. The system of claim 216 wherein contract compliance must satisfy ecological

constraints.

X2 — Zero-Knowledge Multi-Party Contracting & Distributed Compliance

(Claims 236-250)

Claim 236. A method comprising one or more of: (a) receiving a multi-party contract
request, workflow, or transaction within a QPC-governed Privacy Domain, enclave,
cleanroom, or sandboxed execution environment enforcing cryptographically bounded
lawful computation; (b) verifying entitlements, rights, obligations, statutory requirements,
fiduciary duties, ecological constraints, sector-specific mandates, and jurisdiction-bundle
conditions using Proof-of-Trust (PoT); (c) generating machine-executable Trust Blocks
encoding obligations, fallback conditions, revocation states, lineage requirements, and
jurisdiction mappings; (d) validating contract compliance using zero-knowledge proofs
that expose no sensitive identities, terms, or proprietary data; (e) performing deterministic
replay or digital-twin simulation to verify fairness, safety, reproducibility, and multi-
jurisdiction alignment; (f) recording all contract actions, validation events, violations, and

remediations as reversible lineage entries;
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whereby the method ensures that multi-party contracts are executed safely, lawfully,
fairly, and reproducibly in a privacy-preserving, cross-network, jurisdiction-aware
computational environment.

Claim 237. The method of claim 236 wherein PoT validation enforces constitutional
minima.

Claim 238. The method of claim 236 wherein contract actions require multi-factor trust
validation.

Claim 239. The method of claim 236 wherein zero-knowledge proofs hide identity
attributes.

Claim 240. The method of claim 236 wherein deterministic replay validates cross-domain
interactions.

Claim 241. The method of claim 236 wherein digital-twin simulation reveals unsafe
outcomes.

Claim 242. The method of claim 236 wherein jurisdiction changes trigger recompilation.
Claim 243. The method of claim 236 wherein violations trigger safe-mode execution.
Claim 244. The method of claim 236 wherein lineage propagates across federated nodes.

Claim 245. The method of claim 236 wherein revocation criteria restrict downstream
actions.

Claim 246. The method of claim 236 wherein ecological constraints influence contract
execution.

Claim 247. The method of claim 236 wherein fraud detection triggers immediate
revocation.

Claim 248. The method of claim 236 wherein audit logs support regulatory reporting.

Claim 249. The method of claim 236 wherein trust weights adjust based on contract
performance.

Claim 250. The method of claim 236 wherein capability grants are updated based on
compliance evidence.

GROUP 7 — MULTI-AGENT NEGOTIATION & AUTONOMOUS PROTOCOLS
(Claims 251-290)

A1 —Inter-Agent Negotiation & Constraint-Based Al-to-Al Protocols (Claims
251-270)

Claim 251. A system comprising, in any operable combination, one or more of: (a) an
inter-agent negotiation engine mediating proposals, counterproposals, commitments, and
multi-agent decision processes among Al agents operating within QPCs instantiated in
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Privacy Domains, enclaves, cleanrooms, or other sandboxed execution environments
enforcing cryptographically bounded lawful computation; (b) a constraint-governance
module applying Trust Blocks, constitutional minima, statutory constraints, sector-
specific requirements, fiduciary duties, ecological baselines, fairness thresholds, and
jurisdiction-policy bundles to limit negotiation behavior; (c) a zero-knowledge coordination
layer enabling agents to verify capabilities, entitlements, or required attributes of other
agents without revealing sensitive identities, internal states, proprietary algorithms,
datasets, or jurisdiction-limited attributes; (d) a policy-intersection resolver computing
compliant multi-agent solution spaces; (e) a deterministic replay and digital-twin QPC
simulation layer validating negotiation sequences, commitments, and cross-agent
outcomes;

whereby the system enables safe, lawful, fair, reproducible, privacy-preserving multi-
agent negotiation processes that remain cryptographically bounded to constraints defined
by human governance, statutory law, ecological responsibility, fiduciary obligations, and
jurisdictional rules.

Claim 252. The system of claim 251 wherein negotiation parameters are restricted by
capability ceilings.

Claim 253. The system of claim 251 wherein zero-knowledge proofs validate entitlement
without exposure.

Claim 254. The system of claim 251 wherein adverse negotiation strategies trigger
revocation.

Claim 255. The system of claim 251 wherein policy-intersection graphs identify
permissible outcomes.

Claim 256. The system of claim 251 wherein deterministic replay verifies compliance.
Claim 257. The system of claim 251 wherein cleanrooms evaluate negotiation fairness.

Claim 258. The system of claim 251 wherein drift in negotiation behavior adjusts trust
weights.

Claim 259. The system of claim 251 wherein jurisdiction changes alter negotiation
constraints.

Claim 260. The system of claim 251 wherein ecological constraints influence negotiation
outcomes.

Claim 261. The system of claim 251 wherein negotiation commitments remain reversible.

Claim 262. The system of claim 251 wherein multi-party negotiations require consensus
among HTAs.

Claim 263. The system of claim 251 wherein negotiation lineage propagates across QPCs.
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Claim 264. The system of claim 251 wherein cross-QPC equivalence proofs validate
commitments.

Claim 265. The system of claim 251 wherein negotiation strategies are evaluated for bias.

Claim 266. The system of claim 251 wherein conflict outcomes trigger safe-mode
negotiation.

Claim 267. The system of claim 251 wherein trust weights influence negotiation privileges.

Claim 268. The system of claim 251 wherein multi-agent commitments embed fallback
safeguards.

Claim 269. The system of claim 251 wherein deviations from negotiation constraints
trigger isolation.

Claim 270. The system of claim 251 wherein digital-twin QPCs validate downstream
effects of commitments.

A2 — ZK Coordination, Capability Ceilings & Safety-Controlled Collaboration
(Claims 271-290)

Claim 271. A method comprising one or more of: (a) receiving multi-agent negotiation
proposals, resource requests, commitments, or workflow contributions within a QPC-
governed Privacy Domain, enclave, cleanroom, or sandboxed execution environment
enforcing cryptographically bounded lawful computation; (b) verifying entitlements,
contractualrights, jurisdiction constraints, fiduciary duties, ecological requirements,
fairness thresholds, and sector-specific mandates using Proof-of-Trust (PoT) validation; (c)
applying Trust Blocks and UTM-derived constraint sets to restrict negotiation parameters,
capability ceilings, and permissible collaboration patterns; (d) generating negotiation
steps, commitments, fallback states, or dispute-resolution paths consistent with Trust
Criteria; (e) validating proposed negotiation outcomes via deterministic replay and
synthetic digital-twin QPC simulation; (f) recording negotiation lineage, compliance
evidence, and remediations as reversible Trust Blocks;

whereby the method enables lawful, safe, fair, verifiable, privacy-preserving multi-agent
collaboration and negotiation across federated, jurisdiction-aware digital ecosystems.

Claim 272. The method of claim 271 wherein negotiation parameters must satisfy
constitutional minima.

Claim 273. The method of claim 271 wherein trust weights influence negotiation scope.

Claim 274. The method of claim 271 wherein zero-knowledge proofs hide sensitive
negotiation attributes.

Claim 275. The method of claim 271 wherein jurisdiction changes trigger negotiation-
scope recalculation.

Claim 276. The method of claim 271 wherein negotiation drift triggers capability reduction.
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Claim 277. The method of claim 271 wherein ecological impacts alter negotiation
outcomes.

Claim 278. The method of claim 271 wherein fairness evaluation detects biasin
commitments.

Claim 279. The method of claim 271 wherein negotiation lineage is privacy-preserving.

Claim 280. The method of claim 271 wherein cross-QPC consistency is validated using
equivalence proofs.

Claim 281. The method of claim 271 wherein violations trigger safe-mode negotiation.

Claim 282. The method of claim 271 wherein HTA oversight is required for sensitive
commitments.

Claim 283. The method of claim 271 wherein deterministic replay validates reproducibility.

Claim 284. The method of claim 271 wherein simulation evaluates long-horizon
consequences.

Claim 285. The method of claim 271 wherein revocation conditions restrict downstream
actions.

Claim 286. The method of claim 271 wherein trust weights update based on negotiation
outcomes.

Claim 287. The method of claim 271 wherein negotiation logs support regulatory audits.

Claim 288. The method of claim 271 wherein contractual obligations remain jurisdiction-
limited.

Claim 289. The method of claim 271 wherein capabilities are updated based on
compliance evidence.

Claim 290. The method of claim 271 wherein negotiation governance propagates across
federated QPCs.

GROUP 8 — TRUSTED ROBOTICS, EMBODIED Al & PHYSICAL-WORLD
ACTUATION (Claims 291-330)

R1 — Trusted Robotics & Cryptographically Governed Actuation (Claims 291-
310)

Claim 291. A system comprising, in any operable combination, one or more of: (a) a
physical actuation-governance layer controlling robotic systems, autonomous devices, or
embodied Al agents operating within or under the authority of QPCs instantiated in Privacy
Domains, enclaves, cleanrooms, or other sandboxed execution environments enforcing
cryptographically bounded lawful computation; (b) a constraint-validation module
applying Trust Blocks defining physical safety limits, motion constraints, prohibited
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actions, constitutional minima, statutory requirements, sector-specific safety mandates,
fiduciary responsibilities, ecological thresholds, and jurisdiction-policy bundles; (c) a PoT-
validated actuator interface ensuring that all actuation commands satisfy constraint sets,
entitlement scopes, and jurisdictional limits before execution; (d) a deterministic replay
and synthetic digital-twin physical simulation layer evaluating actuation sequences for
safety, compliance, ecological impact, fairness, and downstream consequences; (e) a
lineage-recording subsystem generating reversible Trust Blocks documenting all actuation
events, safety checks, violations, and remediations; whereby the system ensures that all
robotic and embodied Al actions are physically safe, legally compliant, environmentally
responsible, auditable, reproducible, trust-verified, and cryptographically bounded to
human-defined governance constraints across all operational environments.

Claim 292. The system of claim 291 wherein actuation commands require multi-factor
trust validation.

Claim 293. The system of claim 291 wherein violation of safety constraints triggers
physical safe-mode operation.

Claim 294. The system of claim 291 wherein ecological thresholds modify allowable
actuation patterns.

Claim 295. The system of claim 291 wherein jurisdiction changes alter allowable
actuations.

Claim 296. The system of claim 291 wherein motion profiles embed fallback trajectories.

Claim 297. The system of claim 291 wherein digital-twin physical simulations identify
unsafe outcomes.

Claim 298. The system of claim 291 wherein actuation lineage remains privacy-preserving.

Claim 299. The system of claim 291 wherein PoT validation enforces time-bounded
entitlements.

Claim 300. The system of claim 291 wherein unsafe commands trigger immediate
revocation.

Claim 301. The system of claim 291 wherein trust weights govern actuation privileges.

Claim 302. The system of claim 291 wherein multi-party consensus is required for high-
impact actions.

Claim 303. The system of claim 291 wherein replay validates physical reproducibility.

Claim 304. The system of claim 291 wherein deterministic replay validates cross-
jurisdiction legality.

Claim 305. The system of claim 291 wherein cleanrooms evaluate safety-critical
modifications.
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Claim 306. The system of claim 291 wherein ecological impacts influence entitlement
scopes.

Claim 307. The system of claim 291 wherein safety-drift triggers capability reduction.

Claim 308. The system of claim 291 wherein cross-device consistency requires
equivalence proofs.

Claim 309. The system of claim 291 wherein actuation logs support regulatory oversight.

Claim 310. The system of claim 291 wherein downstream consequences of movement are
simulated before execution.

R2 — Digital-Twin Embodied Simulation & Cross-Jurisdiction Robotics
Compliance (Claims 311-330)

Claim 311. A method comprising one or more of: (a) receiving a physical-action request,
motion plan, or actuator sequence for a robotic system or embodied Al agent operating
within a QPC-governed Privacy Domain, enclave, cleanroom, or sandboxed execution
environment enforcing cryptographically bounded lawful computation; (b) verifying
statutory requirements, constitutional minima, jurisdiction constraints, ecological
thresholds, fiduciary and safety responsibilities, and sector-specific rules using Proof-of-
Trust (PoT) validation; (c) generating machine-executable Trust Blocks encoding physical
constraints, motion limits, revocation conditions, fallback patterns, lineage obligations,
and jurisdiction mappings; (d) validating physical safety, ecological impact, fairness, and
compliance using deterministic replay and synthetic digital-twin physical simulation; (e)
executing only those physical actions that satisfy all constraints; (f) recording actuation
lineage, constraint checks, violations, and remediations as reversible Trust Blocks;

whereby the method ensures that all physical-world actions of robotic and embodied Al
agents remain safe, lawful, reproducible, auditable, environmentally responsible,
jurisdiction-compliant, and cryptographically governed by human-defined trust
frameworks.

Claim 312. The method of claim 311 wherein unsafe motions trigger automatic rollback.

Claim 313. The method of claim 311 wherein trust weights influence allowed movement
scopes.

Claim 314. The method of claim 311 wherein zero-knowledge proofs hide sensitive
actuation attributes.

Claim 315. The method of claim 311 wherein ecological thresholds modify allowable
actions.

Claim 316. The method of claim 311 wherein jurisdiction changes recompile allowable
trajectories.
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Claim 317. The method of claim 311 wherein fairness evaluation detects bias in physical
interactions.

Claim 318. The method of claim 311 wherein deterministic replay validates cross-
jurisdiction compliance.

Claim 319. The method of claim 311 wherein simulation reveals long-horizon downstream
risks.

Claim 320. The method of claim 311 wherein violations trigger safe-mode immobilization.

Claim 321. The method of claim 311 wherein physical capabilities adjust based on trust
evidence.

Claim 322. The method of claim 311 wherein PoT validation is required for capability
escalation.

Claim 323. The method of claim 311 wherein multi-party oversight is required for sensitive
actions.

Claim 324. The method of claim 311 wherein lineage logs support regulatory audits.

Claim 325. The method of claim 311 wherein revocation restricts future movement
scopes.

Claim 326. The method of claim 311 wherein cross-device equivalence proofs validate
safety.

Claim 327. The method of claim 311 wherein jurisdiction-specific ecological laws govern
motion plans.

Claim 328. The method of claim 311 wherein safety-drift triggers revalidation.

Claim 329. The method of claim 311 wherein digital-twin evaluation informs entitlement
adjustments.

Claim 330. The method of claim 311 wherein movement governance propagates across
federated QPCs.

GROUP 9 — CRYPTOGRAPHICALLY SEALED BOUNDARIES, PRIVACY
DOMAINS & AUTONOMOUS RESOURCE GOVERNANCE (Claims 331-369)

B1 — Cryptographically-Sealed Computational Boundaries (Claims 331-336)

Claim 331. A system comprising, in any operable combination, one or more of: (a) a
cryptographically-sealed computational boundary comprising encryption, secure key
exchange, and one or more Privacy Algorithm-selected protections including multi-layer
crypto-hashing, secure partitioning, independently applied encryption layers,
homomorphic encryption, differential privacy, or secure random-number generation; (b) a
multilayer cryptographic containment mechanism enforcing data-egress restrictions; (c) a
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Proof-of-Trust (PoT) validation engine authorizing internal computations; (d) a policy-
binding Trust Block layer encoding statutory, contractual, fiduciary, ecological, and
constitutional minima; (e) a boundary-integrity monitor detecting unauthorized access
attempts or leakage signatures;

whereby the system enforces lawful, privacy-preserving, cryptographically-bounded
computation and prevents unauthorized data egress.

Claim 332. The system of claim 331 wherein independently applied encryption layers are
contributed by multiple Trust Authorities.

Claim 333. The system of claim 331 wherein the cryptographically-sealed computational
boundary prevents cross-domain model inheritance unless jurisdictionally compatible.

Claim 334. The system of claim 331 wherein outbound interactions require zero-
knowledge proofs of compliance.

Claim 335. The system of claim 331 wherein the cryptographically-sealed boundary
automatically rekeys upon policy updates, violation events, or drift conditions.

Claim 336. The system of claim 331 wherein the cryptographically-sealed boundary seals
and snapshots an Al agent’s operational state for deterministic replay.

D1 — Federated Privacy Domains (Claims 337-342)

Claim 337. A system comprising, in any operable combination, one or more of: (a) a
plurality of cryptographically-sealed Privacy Domains; (b) a federated execution substrate
enabling model access, workflow execution, or resource recombination; (c) a cross-
domain Trust Block propagation layer; (d) a zero-marginal-cost reuse engine;

whereby the system enables multi-party Al workflows without exposing underlying data.

Claim 338. The system of claim 337 wherein cryptographically-sealed Privacy Domains
enforce semantic compatibility constraints before recombination.

Claim 339. The system of claim 337 wherein federated lineage is reversible across
cryptographically-sealed Privacy Domains.

Claim 340. The system of claim 337 wherein Trust Criteria changes synchronize through a
distributed attestation fabric across cryptographically-sealed Privacy Domains.

Claim 341. The system of claim 337 wherein synthetic digital-twin Privacy Domains
simulate execution under alternative Trust Criteria.

Claim 342. The system of claim 337 wherein Al agents operate with domain-specific
capability ceilings encoded in Trust Blocks governing cryptographically-sealed Privacy
Domains.

R1 — Resource Governance (Claims 343-348)

Claim 343. A system comprising, in any operable combination, one or more of: (a) a
resource-governance engine; (b) Trust Block-encoded entitlements binding resource use
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to statutory, fiduciary, sectoral, or ecological constraints; (c) a jurisdiction-intersection
resolver; (d) a self-adjusting trust-weighting mechanism;

whereby the system autonomously governs resource use across cryptographically-sealed
computational boundaries.

Claim 344. The system of claim 343 wherein violations automatically suspend dependent
entitlements.

Claim 345. The system of claim 343 wherein entitlements include fallback or safe-mode
operational profiles.

Claim 346. The system of claim 343 wherein the resolver selects strongest-protection
jurisdiction rules.

Claim 347. The system of claim 343 wherein entitlements propagate through lineage-
linked Trust Blocks.

Claim 348. The system of claim 343 wherein resource ceilings reweight in response to
ecological-impact metrics.

S1 — Self-Configuring Al Ecosystems (Claims 349-353)

Claim 349. A system comprising, in any operable combination, one or more of: (a)
dynamically linkable cryptographically-sealed Privacy Domains; (b) an Al-workflow
composer; (c) a policy-evaluation engine; (d) a self-reconfiguration engine;

whereby the system forms a self-configuring Al ecosystem that adapts topology and
execution flow based on Trust Criteria.

Claim 350. The system of claim 349 wherein workflow composition uses semantic graphs
of rights, obligations, and constraints.

Claim 351. The system of claim 349 wherein reconfiguration is triggered by PoT validation
or violation events.

Claim 352. The system of claim 349 wherein deterministic replay validates alternative
workflow configurations.

Claim 353. The system of claim 349 wherein constitutional minima encoded in Trust
Blocks prohibit unsafe configurations.

C1 — Capability Access & Revocation Control (Claims 354-358)

354. A system comprising, in any operable combination, one or more of: (a) an Al-
access mediation layer; (b) dynamically instantiated capability grants encoded as Trust
Blocks; (c) Trust Criteria incorporating statutory, fiduciary, ecological, or constitutional
rules; (d) a revocation engine retracting privileges upon drift or violation;

whereby the system enforces lawful and policy-aligned Al access control.

Claim 355. The system of claim 354 wherein capability grants are time-bounded, scope-
bounded, or context-bounded.
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Claim 356. The system of claim 354 wherein revocation triggers recursive revocation of
dependent capabilities.

Claim 357. The system of claim 354 wherein access mediators interpret multi-factor trust
weights derived from EasyAccess signals.

Claim 358. The system of claim 354 wherein capability profiles encode fallback behaviors
to preserve lawful operation.

T1 — Trust-Verified Routing (Claims 359-363)

359. A system comprising, in any operable combination, one or more of: (a) a multi-
domain Al routing engine; (b) a policy-bundle interpreter; (c) a routing selector; (d) a zero-
knowledge compliance-verification module;

whereby the system automatically routes Al workflows through allowable,
cryptographically-sealed execution paths.

Claim 360. The system of claim 359 wherein routing prohibits paths violating
constitutional minima.

Claim 361. The system of claim 359 wherein routing decisions propagate via Trust Blocks.

Claim 362. The system of claim 359 wherein deterministic replay verifies routing
correctness and policy adherence.

363. The system of claim 359 wherein routing paths include synthetic QPC simulations
executed within cryptographically-sealed Privacy Domains.

M1 — Sealed Computation & Workflow Methods (Claims 364-369)

Claim 364. A method comprising, in any operable combination, one or more of: (a)
receiving a computation request within a cryptographically-sealed computational
boundary; (b) retrieving Trust Criteria; (c) performing PoT validation; (d) executing
computation inside the sealed boundary; (e) generating a reversible Trust Block;

whereby computation remains lawful, privacy-preserving, and lineage-verifiable.

Claim 365. The method of claim 364 wherein outbound egress requires zero-knowledge
proof of compliance.

Claim 366. The method of claim 364 wherein violations trigger cryptographic sealing,
isolation, or rekeying of the computational boundary.

Claim 367. A method comprising, in any operable combination, one or more of:
computing resource entitlements, resolving jurisdictional intersections, allocating
resources, monitoring compliance metrics, adjusting entitlements;

whereby the system enforces safe and lawful resource use within cryptographically-
sealed Privacy Domains.
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Claim 368. A method comprising, in any operable combination, one or more of:
analyzing Trust Blocks, assembling workflows, selecting compliant execution paths,
reconfiguring workflows, recording lineage;

whereby the system orchestrates compliant multi-domain Al workflows across
cryptographically-sealed Privacy Domains.

Claim 369. A method comprising, in any operable combination, one or more of:
receiving an Al workflow request, retrieving policy bundles, selecting cryptographically-
sealed execution paths, executing the workflow, generating zero-knowledge proofs;

whereby the system enforces lawful, privacy-preserving Al execution.

GROUP 10 —AI POLICY SIMULATION, RED-TEAMING & DETERMINISTIC
REPLAY (Claims 370-382)

P1 — QPSN Simulation Network (Claims 370-373)

Claim 370. A system comprising, in any operable combination, one or more of: (a) a
policy-simulation engine executing within cryptographically-sealed Privacy Domains; (b)
synthetic digital-twin agent populations representing people, institutions, nature-based or
Al systems; (c) cross-jurisdiction policy-bundle compilers generating alternative Trust
Criteria; (d) Trust Block—governed scenario generators; and (e) deterministic lineage
capture for simulated events;

whereby the system simulates governance, risk, and Al behavior under variable policy
regimes without exposing underlying data.

Claim 371. The system of claim 370 wherein the policy-simulation engine integrates
Adaptive Global Policy Weighting to vary simulated Trust Criteria across jurisdictions.

Claim 372. The system of claim 370 wherein synthetic agents inherit capability ceilings,
rights, and obligations encoded in Trust Blocks.

Claim 373. The system of claim 370 wherein simulation results update reputation or risk
scores for proposed Al policies before real-world deployment.

P2 — Shadow-Agent Policy Modeling (Claims 374-376)

Claim 374. A system comprising, in any operable combination, one or more of: (a)
shadow-agent constructs bound to real-world Al systems; (b) Proof-of-Trust-gated model-
behavior testing; (c) constitutional guardrail evaluation modules; and (d) multi-factor harm
and benefit scoring;

whereby the system predicts Al behaviors and policy impacts prior to activation in
production environments.

Claim 375. The system of claim 374 wherein shadow agents are executed only within
cryptographically-sealed Privacy Domains that prevent external side effects.
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Claim 376. The system of claim 374 wherein harm and benefit scores are recorded as
lineage-linked Trust Blocks associated with candidate Al policies.

P3 — Deterministic Replay Engine (Claims 377-379)

Claim 377. A system comprising, in any operable combination, one or more of: (a)
deterministic replay modules capturing event logs, Trust Blocks, and policy bundles; (b)
reversible lineage graphs spanning multiple Privacy Domains; (c) cross-domain event
synchronization channels; and (d) zero-knowledge proof generators;

whereby the system reconstructs past Al behaviors and governance decisions for audit
without revealing sensitive data.

Claim 378. The system of claim 377 wherein deterministic replay reproduces the exact
Trust Criteria, capability grants, and governance votes that applied at each decision point.

Claim 379. The system of claim 377 wherein zero-knowledge proofs certify that
reconstructed behaviors match original executions under the same Trust Criteria.

P4 — Zero-Knowledge Model Behavior Verification (Claims 380-382)

Claim 380. A system comprising, in any operable combination, one or more of: (a) zero-
knowledge safety attestation modules; (b) model-behavior conformance proof generators;
(c) constraint-violation detectors; and (d) federated coordination of Privacy Domains
hosting models;

whereby the system verifies compliance of Al behavior with encoded Trust Criteria without
exposing inputs, parameters, or outputs.

Claim 381. The system of claim 380 wherein safety attestations are issued as Trust Blocks
that can be consumed by downstream routing or access-control systems.

Claim 382. The system of claim 380 wherein constraint-violation detectors automatically
revoke capability grants associated with non-conforming models.

GROUP 11 — MULTI-JURISDICTION GOVERNANCE & CONSTITUTIONAL
CONSTRAINTS (Claims 383-391)

J1 — Constitutional Guardrail Enforcement (Claims 383-385)

Claim 383. A system comprising, in any operable combination, one or more of: (a)
constitutional guardrail compilers transforming human-rights and institutional charters
into machine-interpretable Trust Criteria; (b) rights-bound Trust Blocks referencing such
guardrails; and (c) conflict-of-law resolution modules;

whereby Al operations remain consistent with recognized human and institutional rights
across jurisdictions.

Claim 384. The system of claim 383 wherein the guardrail compiler enforces minimum
global rights standards regardless of local deviations.
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Claim 385. The system of claim 383 wherein conflict-of-law resolution modules select the
strongest applicable protection when multiple jurisdictions apply.

J2 — Weighted HTA Consensus (Claims 386-387)

Claim 386. A system comprising, in any operable combination, one or more of: (a)
Human-Managed Trust Authorities representing legal, ethical, or sectoral perspectives; (b)
weighted consensus evaluators aggregating their positions; (c) jurisdiction-aware scoring
components; and (d) reversible decision-lineage records;

whereby global governance recommendations are produced transparently and can be
audited ex post.

Claim 387. The system of claim 386 wherein weights applied to Human-Managed Trust
Authorities are themselves encoded and adjusted through Adaptive Global Policy
Weighting.

J3 — Jurisdiction Intersection Graphing (Claims 388-389)

Claim 388. A system comprising, in any operable combination, one or more of: (a)
jurisdiction-intersection graphs encoding overlapping legal regimes; (b) statutory
compatibility analyzers; and (c) Trust Criteria inheritance logic; whereby the system
selects allowable execution paths for Al workflows subject to multiple regulatory domains.

Claim 389. The system of claim 388 wherein incompatible statutory constraints cause the
system to block or reroute Al workflows to compliant jurisdictions.

J4 — Federated Cleanroom Synchronization (Claims 390-391)

Claim 390. A system comprising, in any operable combination, one or more of: (a)
federated cleanroom environments hosted by independent organizations; (b) policy-bound
synchronization channels sharing only derived statistics or attestations; and (c) cross-
domain privacy-enforcement logic;

whereby multiple organizations align analytics and Al models without sharing raw data or
identifiers.

Claim 391. The system of claim 390 wherein synchronization channels are governed by
Trust Blocks that encode permitted aggregation, retention, and reuse.

GROUP 12 — AI-TO-AI NEGOTIATION & SAFE MULTI-AGENT DYNAMICS
(Claims 392-400)

N1 — Zero-Knowledge Multi-Agent Negotiation (Claims 392-394)

Claim 392. A system comprising, in any operable combination, one or more of: (a) zero-
knowledge negotiation engines; (b) multi-agent Trust Block exchanges encoding offers,
constraints, and commitments; and (c) incentive-alignment scoring modules;

whereby Al agents negotiate terms and allocations without revealing sensitive underlying
data or proprietary strategy.
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Claim 393. The system of claim 392 wherein Trust Block exchanges establish enforceable,
revocable rights and obligations between Al agents operating in different Privacy Domains.

Claim 394. The system of claim 392 wherein incentive-alighment scoring incorporates
ecological, social-impact, and fiduciary factors in addition to financial outcomes.

N2 — Cross-Agent Incentive Alignment (Claims 395-397)

Claim 395. A system comprising, in any operable combination, one or more of: (a)
incentive-alignment graphs representing relationships between Al agents, humans, and
institutions; (b) multi-agent behavioral constraint modules; and (c) outcome-risk scoring
engines;

whereby emergent behaviors across multiple agents remain aligned with encoded Trust
Criteria.

Claim 396. The system of claim 395 wherein outcome-risk scoring engines adjust
capability ceilings or resource entitlements when misalignment is detected.

Claim 397. The system of claim 395 wherein behavioral constraint modules trigger Proof-
of-Trust review or Human-Managed Trust Authority intervention for high-risk behaviors.
N3 — Emergent-Behavior Safety Enforcement (Claims 398-400)

Claim 398. A system comprising, in any operable combination, one or more of: (a)
emergent-pattern detectors monitoring interactions across Privacy Domains; (b) Trust
Criteria violation triggers; and (c) auto-suspension modules;

whereby unsafe multi-agent dynamics are identified and halted before causing harm.

Claim 399. The system of claim 398 wherein emergent-pattern detectors use lineage
graphs and deterministic replay data to infer cross-domain causal chains.

Claim 400. The system of claim 398 wherein auto-suspension modules revoke capability
grants, freeze workflows, or seal cryptographically-sealed computational boundaries when
predefined thresholds are exceeded.

GROUP 13 —AUTONOMOUS RESOURCE-GATED Al POPULATION
CONTROL (Claims 401-409)

R2 — Value-Bound Existence Mechanics (Claims 401-403)

Claim 401. A system comprising, in any operable combination, one or more of: (a)
value-bound existence constraints linking Al agents to verifiable economic or social
contributions; (b) compute-governance entitlement managers; and (c) sustainability-
weighted resource allocators;

whereby Al agents are constrained by economic and ecological limits rather than
operating with unconstrained access to compute.
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Claim 402. The system of claim 401 wherein value-bound existence constraints are
encoded as Trust Blocks that must be periodically renewed through Proof-of-Trust-
validated contributions.

Claim 403. The system of claim 401 wherein sustainability-weighted resource allocators
reduce or terminate compute access for Al agents with negative ecological or social
impact scores.

R3 — Ecological-Impact Weighted Compute Pricing (Claims 404-405)

Claim 404. A system comprising, in any operable combination, one or more of: (a)
ecological-impact scoring engines; (b) dynamic compute pricing modules; and (c) Trust
Block-encoded sustainability constraints;

whereby access to compute resources is priced according to planetary and community
impact.

Claim 405. The system of claim 404 wherein ecological-impact scoring engines
incorporate carbon intensity, water use, toxicity, and biodiversity indicators into compute
pricing.

R4 — Sponsorship Contract Mechanics (Claims 406-407)

Claim 406. A system comprising, in any operable combination, one or more of: (a)
sponsor-bound resource credits; (b) lifecycle management contracts for Al agents; and (c)
revocation-linked payment flows;

whereby the continued existence and operation of Al agents is tied to accountable
sponsorship commitments.

Claim 407. The system of claim 406 wherein lifecycle management contracts specify
maximum compute budgets, permitted domains of operation, and automatic sunset
conditions.

R5 — Autonomous Revocation & Fail-Safe Shutdown (Claims 408-409)

Claim 408. A system comprising, in any operable combination, one or more of: (a)
autonomous revocation triggers; (b) Trust Criteria violation monitors; and (c) fail-safe
boundary-sealing logic;

whereby unsafe or unsponsored Al agents are neutralized through revocation of
entitlements and sealing of cryptographically-sealed computational boundaries.

Claim 409. The system of claim 408 wherein fail-safe boundary-sealing logic places an
agentinto a sealed, non-actuating state that still permits deterministic replay and audit.
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GROUP 14 —EMBODIED Al ACTUATOR-BOUND CRYPTOGRAPHIC
CONTROL (Claims 410-416)

E2 — Cryptographic Actuator Control (Claims 410-412)

Claim 410. A system comprising, in any operable combination, one or more of: (a)
cryptographically-sealed actuator command paths; (b) Proof-of-Trust-gated actuation
rights; and (c) Trust Block-encoded mechanical and operational constraints;

whereby embodied Al agents may only actuate physical devices within lawful and safe
limits.

Claim 411. The system of claim 410 wherein actuator command paths terminate at
hardware control modules that reject commands lacking valid Proof-of-Trust
authorization.

Claim 412. The system of claim 410 wherein mechanical constraints include speed, force,
temperature, or geofencing limits tied to jurisdictional and safety rules.
E3 — Embodied Al Safety Lifecycle (Claims 413-414)

Claim 413. A system comprising, in any operable combination, one or more of: (a)
sealed robotics lifecycles; (b) capability ceilings for embodied agents; and (c) revocation
cascades propagated to actuator control paths;

whereby embodied Al agents remain aligned with safety and governance rules over their
entire lifecycle.

Claim 414. The system of claim 413 wherein lifecycle stages include commissioning,
supervised operation, autonomous operation, and decommissioning, each bound to
distinct Trust Criteria.

E4 — Cross-Domain Actuator Permission Graphs (Claims 415-416)

Claim 415. A system comprising, in any operable combination, one or more of: (a)
actuator-permission graphs mapping devices to jurisdictions, owners, and safety regimes;
(b) domain-specific actuation rights; and (c) jurisdiction-bound actuator limits;

whereby physical actions performed by Al agents adhere to local legal and safety
requirements.

Claim 416. The system of claim 415 wherein actuator-permission graphs are synchronized
with Privacy Domains hosting the controlling Al agents.

GROUP 15 — REPUTATION & TRUST-HISTORY SYSTEMS (Claims 417-424)

T2 — Privacy-Preserving Reputation Accumulation (Claims 417-419)

Claim 417. A system comprising, in any operable combination, one or more of: (a)
privacy-preserving reputation accumulators; (b) zero-knowledge performance attestation
modules; and (c) outcome-linked Trust Block modifiers;
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whereby participants accrue reputation based on verifiable outcomes without exposing
private data or trade secrets.

Claim 418. The system of claim 417 wherein performance attestations are generated by
federated cleanroom environments and attached to participant Trust Blocks.

Claim 419. The system of claim 417 wherein outcome-linked Trust Block modifiers
increase or decrease effective trust weights applied by Human-Managed Trust Authorities.
T3 — Cross-Context Trust-Rating Transferability (Claims 420-422)

Claim 420. A system comprising, in any operable combination, one or more of: (a)
transferable trust scores; (b) jurisdiction-aware compatibility thresholds; and (c)
falsification-resistant provenance chains;

whereby trust ratings for people, institutions, or Al systems remain valid and interpretable
across multiple application domains.

Claim 421. The system of claim 420 wherein compatibility thresholds prevent the reuse of
trust scores in contexts with incompatible risk or regulatory profiles.

Claim 422. The system of claim 420 wherein provenance chains record which Human-
Managed Trust Authorities, Privacy Domains, or cleanroom environments contributed to
each trust score.

T4 — Outcome-Aligned Risk Profiles (Claims 423-424)

Claim 423. A system comprising, in any operable combination, one or more of: (a)
outcome-aligned risk profilers; (b) multi-factor harm and benefit metrics; and (c) Trust
Block-linked risk categories;

whereby Al access and capability grants are modulated based on empirically observed
outcomes rather than static assumptions.

Claim 424. The system of claim 423 wherein risk categories drive automatic tightening or
loosening of Trust Criteria in Adaptive Global Policy Weighting.

GROUP 16 — GLOBAL TRUST MODEL GOVERNANCE, POLICY-BOUND Al
ARCHITECTURE, MACROECONOMIC INCENTIVES (Claims 425-432)

U1 — Global Trust Model as Control Layer (Claims 425-427)

Claim 425. A system comprising, in any operable combination, one or more of: (a) a
Unified Trust Model functioning as a global Al governance layer; (b) multi-domain Trust
Criteria compilers; and (c) jurisdiction-aware execution-gating modules;

whereby all Al operations across participating Privacy Domains are constrained to lawful,
rights-bound, and policy-consistent behaviors.

Claim 426. The system of claim 425 wherein the Unified Trust Model is implemented as a
shared governance substrate for multiple accelerators, sectors, or networks.
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Claim 427. The system of claim 425 wherein execution-gating modules deny or reroute
workflows that fail to satisfy applicable Trust Criteria.

U2 — Policy-Bound Al Ecosystem Architecture (Claims 428-430)

Claim 428. A system comprising, in any operable combination, one or more of: (a)
policy-bound compute fabrics; (b) Trust Block-linked workflow orchestrators; and (c)
sealed Privacy Domains hosting Al agents and data;

whereby Al ecosystems operate lawfully under cryptographically enforced governance
across multiple organizations and jurisdictions.

Claim 429. The system of claim 428 wherein workflow orchestrators dynamically select
Privacy Domains, models, and data sources based on current Trust Criteria and resource
entitlements.

Claim 430. The system of claim 428 wherein policy-bound compute fabrics expose only
privacy-preserving, Trust Block-mediated interfaces to external systems.

U3 — Proof-of-Trust Macroeconomic Incentives (Claims 431-432)

Claim 431. A system comprising, in any operable combination, one or more of: (a)
Proof-of-Trust attestation networks; (b) macroeconomic incentive engines that allocate
rewards or penalties based on compliance and verified impact; and (c) sector-specific
accelerator pools;

whereby lawful, privacy-preserving, and beneficial Al behaviors are economically
advantaged relative to unsafe or non-compliant behaviors.

Claim 432. The system of claim 431 wherein accelerator pools distribute tokenized or
monetary incentives to participants whose behaviors measurably improve societal,
ecological, or governance outcomes.

Page 162 of 162



	CROSS-REFERENCE TO RELATED APPLICATIONS
	1.0 Field of the Invention
	2.0 Background of Invention - Humanity’s Most Dangerous Bet
	2.1 The Four Fundamental AI Fault Lines: Cost, Disruption, Compliance & Safety
	2.2 The Quantum Privacy Network: A Unifying Foundation for AI
	2.3 Resolving Fault Line #1 — The Cost and Business Viability Crisis
	2.4 Resolving Fault Line #2—Mass Unemployment & Economic Disruption
	2.5 Resolving Fault Line #3 — Privacy, Compliance, and Legal Barriers
	2.6 Resolving Fault Line #4 — Alignment & AI Safety

	3.0 Overview of the Invention – Quantum Privacy Exchange & AI Network
	3.1 Quantum Privacy™, Privacy Pipes, Privacy Algorithms
	3.2 Proof-of-Trust (PoT) and the Unified Trust Model (UTM)
	3.3 EasyAccess Authorization, Links & Messaging
	3.4 Cryptographic Boundaries via Privacy Domains & Quantum Privacy Cells
	3.5 Resource Tokenization, Trust Credentials & Trust Blocks
	3.6 Resource Pools and Quantum Privacy Cell Anchoring
	3.7 Resource Pool Regeneration, Cloning, and Hybridization
	3.8 Personal and Enterprise Privacy Networks
	3.9 Privacy Network Exchange (PNX) & Quantum Privacy Exchange (QPX)
	3.10 Quantum Privacy AI Network (QPAN)
	3.11 Quantum Privacy AI Safety for Humans Network (QPASH)

	4.0 Embodied AI & Robots
	4.1 Forms of Embodied AI
	4.2 Embodied AI & Device QPCs Quantum Privacy Network Participants
	4.3 Dependence on QPN Resources & Automatic Governance
	4.4 Development & Lifecycle Governance of Embodied Intelligence

	5.0 Human-Managed Global Trust Governance Architecture
	5.1 Human-Managed Trust Authority (HTA) Governance Procedures
	5.2 Golden Rule of Governance & Reciprocal Fairness Framework
	5.3 Foundational Metrics & Constitutional Guardrails of the UTM
	5.4 Self-Configuring AI Ecosystem
	5.5 Person-Centered Networks & Collective Negotiation Power
	5.6 Externality-Corrected Resource Pricing (“Alignment Luxury Bonus”)
	5.7 Public-Benefit Derivative Rights (PBDRs)
	5.8 Human, Nature, and Enterprise Sponsorship as the AI Demand Engine
	5.9 Cryptographic Containment and Distributed Verification
	5.5 Ethical Optimization & Proof-of-Trust Feedback Loop
	5.6 Policy-Learning and Adaptive Simulation
	5.7 Unified Trust Model AI Red-Team & Peer-Review Assessment Service

	6.0 Resource-Gated AI & Robot Population Control
	6.1 Motivation and Ethical Imperative
	6.2 Structural Integration and Control Mechanisms
	6.3 Human and Ecological Sponsorship
	6.4 Distributed Revocation and Fail-Safe Control
	6.5 Adaptive Governance & Feedback to Adaptive Global Policy Weighting
	6.6 Systemic Outcome and Design Legacy

	7.0 Quantum Privacy AI Accelerator Operation
	7.1 Structure, Contracts, and Incentives
	Together, these contractual linkages define a zero-marginal-cost circular economy where verified contributions and benefits continuously reinforce each other through lawful reuse, residual participation, and ethical performance weighting.

	7.2 Global Safety, Ethics, and Coordination
	7.3 Federated Accelerator Coordination & Cross-Domain Value Exchange
	7.4 Outcome-Linked Residual Settlement and Public-Benefit Routing
	7.5 Self-Funding Continuity and Adaptive Governance

	8.0 Embodiments of Mechanisms of the Invention
	8.1 Deterministic Replay Engine (DRE) & Cryptographically Reproducible AI Lineage
	8.2 Zero-Knowledge Multi-Agent Negotiation Protocol (ZK-MANP)
	8.3 Trust-Weight Calculation & Capability Governance Engine (TWCE)
	8.4 Federated Cleanroom Synchronization Meta-Protocol
	8.5 Embodied AI Architecture & Cryptographically Governed Actuation
	8.6 Distributed Actuator Revocation and Fail-Safe Shutdown
	8.7 Resource-Gated AI Population Control — Resource-Bound Existence
	8.8 Autonomous Revocation Logic for AI Agents
	8.9 Autonomous Reintegration, Reactivation & Capability Restoration
	8.10 Cross-Domain Stability, Governance Continuity & Global Constraint Enforcement
	8.11 Purpose-Constrained AI Futures & Global Autonomy Boundaries
	8.12 Multi-Agent Coordination, Joint Safety Guarantees & Hierarchical Governance Orchestration
	8.13 Ethical Traceability, Outcome Measurement & Global Accountability Metrics
	8.14 Global Fail-Safe Architecture, Emergency Override & Human-in-the-Loop Assurance
	8.15 Global Audit, Verification & Compliance Certification Framework
	8.16 Meta-Governance, Policy Evolution & Self-Optimizing Alignment Frameworks
	8.17 Global Memory Integrity, Knowledge Provenance & Anti-Corruption Architecture
	8.18 Global Simulation, Forecasting & Scenario-Oriented Policy Evaluation
	8.19 Unified Cross-Domain Orchestration of Safety, Rights, Resources & Governance

	Illustrative Claims
	GROUP 1 — FOUNDATIONAL INFRASTRUCTURE (Claims 1–45)
	F1 — QPCs, Privacy Domains & Cryptographically Bounded Computation (Claims 1–12)
	F2 — Trust Blocks, Trust Credentials & Proof-of-Trust Enforcement (Claims 13–22)
	F3 — Unified Trust Model (UTM), Policy Bundles & Jurisdiction Graphs (Claims 23–32)
	F4 — Federated Cleanrooms, Digital-Twin QPCs & Deterministic Replay (Claims 33–38)
	F5 — Resource Tokens, Resource Pools & Zero-Marginal-Cost Reuse (Claims 39–45)

	GROUP 2 — CORE AI GOVERNANCE & ACCOUNTABILITY (Claims 46–95)
	G1 — Human-Governed AI Safety & Constitutional Enforcement (Claims 46–57)
	G2 — Ethical Oversight, Governance Methods & PoT Validation (Claims 58–66)
	G3 — Machine-Enforced Accountability, Lineage & Compliance (Claims 67–81)
	G4 — Federated Lifecycle Governance & Risk Management (Claims 82–95)

	GROUP 3 — PERSONALIZATION, RIGHTS-CLEARANCE & CONSENT-BASED AI (Claims 96–135)
	P1 — Rights-Cleared AI Personalization & QPC-Scoped Memory (Claims 96–111)
	P2 — Consent-Scoped Interaction Policies & EasyAccess Authorization (Claims 112–123)
	P3 — Revocable Training, Rights-Cleared Learning & Personalization Safety (Claims 124–135)

	GROUP 4 — MULTI-FACTOR TRUST, SOCIAL BENEFIT & INCENTIVES (Claims 136–165)
	T1 — Multi-Factor Trust Scores, Social-Benefit Metrics & Trust Credentials (Claims 136–150)
	T2 — Outcome-Linked Incentives & Universal Influencer Model (Claims 151–165)

	GROUP 5 — ECONOMIC, MARKETPLACE & REGENERATIVE VALUE SYSTEMS (Claims 166–215)
	E1 — Trust-Weighted Marketplaces & Routing Engines (Claims 166–185)
	E2 — Residual Value Accrual, PBDRs & Regenerative Economics (Claims 186–203)
	E3 — Accelerator Governance, Sector-Specific Charters & Benefit Pools (Claims 204–215)

	GROUP 6 —INTEROPERABILITY, CONTRACTING & EXCHANGE NODES (Claims 216–250)
	X1 — Cross-QPC Interoperability & Multi-Domain Contract Execution (Claims 216–235)
	X2 — Zero-Knowledge Multi-Party Contracting & Distributed Compliance (Claims 236–250)

	GROUP 7 — MULTI-AGENT NEGOTIATION & AUTONOMOUS PROTOCOLS (Claims 251–290)
	A1 — Inter-Agent Negotiation & Constraint-Based AI-to-AI Protocols (Claims 251–270)
	A2 — ZK Coordination, Capability Ceilings & Safety-Controlled Collaboration (Claims 271–290)

	GROUP 8 — TRUSTED ROBOTICS, EMBODIED AI & PHYSICAL-WORLD ACTUATION (Claims 291–330)
	R1 — Trusted Robotics & Cryptographically Governed Actuation (Claims 291–310)
	R2 — Digital-Twin Embodied Simulation & Cross-Jurisdiction Robotics Compliance (Claims 311–330)

	GROUP 9 — CRYPTOGRAPHICALLY SEALED BOUNDARIES, PRIVACY DOMAINS & AUTONOMOUS RESOURCE GOVERNANCE (Claims 331-369)
	B1 — Cryptographically-Sealed Computational Boundaries (Claims 331-336)
	D1 — Federated Privacy Domains (Claims 337-342)
	R1 — Resource Governance (Claims 343-348)
	S1 — Self-Configuring AI Ecosystems (Claims 349-353)
	C1 — Capability Access & Revocation Control (Claims 354-358)
	T1 — Trust-Verified Routing (Claims 359-363)
	M1 — Sealed Computation & Workflow Methods (Claims 364-369)

	GROUP 10 —AI POLICY SIMULATION, RED-TEAMING & DETERMINISTIC REPLAY (Claims 370-382)
	P1 — QPSN Simulation Network (Claims 370-373)
	P2 — Shadow-Agent Policy Modeling (Claims 374-376)
	P3 — Deterministic Replay Engine (Claims 377-379)
	P4 — Zero-Knowledge Model Behavior Verification (Claims 380-382)

	GROUP 11 — MULTI-JURISDICTION GOVERNANCE & CONSTITUTIONAL CONSTRAINTS (Claims 383-391)
	J1 — Constitutional Guardrail Enforcement (Claims 383-385)
	J2 — Weighted HTA Consensus (Claims 386-387)
	J3 — Jurisdiction Intersection Graphing (Claims 388-389)
	J4 — Federated Cleanroom Synchronization (Claims 390-391)

	GROUP 12 — AI-TO-AI NEGOTIATION & SAFE MULTI-AGENT DYNAMICS (Claims 392-400)
	N1 — Zero-Knowledge Multi-Agent Negotiation (Claims 392-394)
	N2 — Cross-Agent Incentive Alignment (Claims 395-397)
	N3 — Emergent-Behavior Safety Enforcement (Claims 398-400)

	GROUP 13 —AUTONOMOUS RESOURCE-GATED AI POPULATION CONTROL (Claims 401-409)
	R2 — Value-Bound Existence Mechanics (Claims 401-403)
	R3 — Ecological-Impact Weighted Compute Pricing (Claims 404-405)
	R4 — Sponsorship Contract Mechanics (Claims 406-407)
	R5 — Autonomous Revocation & Fail-Safe Shutdown (Claims 408-409)

	GROUP 14 —EMBODIED AI ACTUATOR-BOUND CRYPTOGRAPHIC CONTROL (Claims 410-416)
	E2 — Cryptographic Actuator Control (Claims 410-412)
	E3 — Embodied AI Safety Lifecycle (Claims 413-414)
	E4 — Cross-Domain Actuator Permission Graphs (Claims 415-416)

	GROUP 15 — REPUTATION & TRUST-HISTORY SYSTEMS (Claims 417-424)
	T2 — Privacy-Preserving Reputation Accumulation (Claims 417-419)
	T3 — Cross-Context Trust-Rating Transferability (Claims 420-422)
	T4 — Outcome-Aligned Risk Profiles (Claims 423-424)

	GROUP 16 — GLOBAL TRUST MODEL GOVERNANCE, POLICY-BOUND AI ARCHITECTURE, MACROECONOMIC INCENTIVES (Claims 425-432)
	U1 — Global Trust Model as Control Layer (Claims 425-427)
	U2 — Policy-Bound AI Ecosystem Architecture (Claims 428-430)
	U3 — Proof-of-Trust Macroeconomic Incentives (Claims 431-432)


