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Understanding the Nightingale (NAIGE)
hardware-deterministic safety architecture

This guide walks you through the Nightingale Anchor Protocol — also referred to as
NAIGE (the Non-Agentic Al Governance Engine) — a hardware-enforced safety
architecture designed by Edwin Koh Wui Kiat to protect vulnerable elderly patients in
home and hospital care settings. It's especially useful when you need to understand how
Al-assisted monitoring can be deployed without compromising patient privacy or
handing decision-making authority to opaque software systems. By the end of this
guide, you'll understand the protocol's core components, how it enforces privacy and
safety at the physical (silicon) level, and how it guarantees permanent human
sovereignty over every kinetic action.

Overview: The Nightingale Anchor Protocol (NAP 4.0)
The NAIGE clinical initiative focuses on providing safety guarantees for frail patients

living at home or in hospital care. It specifically targets two persistent problems:
unreliable fall detection and failures in privacy protection.
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The Nightingale Anchor Protocol combines hardware determinism with human-

sovereign governance, ensuring that Al only ever offers recommendations while final
decisions always remain with human caregivers. Its guiding principle is Privacy by



Physics — protecting privacy through physical means rather than relying on traditional
cameras or microphones.

The protocol rests on two pillars:

e Privacy-by-Physics solution: it follows the 3ZEROS standard — zero cameras,
zero microphones, zero cloud connectivity — to guarantee absolute privacy. It
uses 905nm LiDAR to convert spatial data into anonymized voxel grids for motion
detection and fall recognition.

¢ Human-sovereign governance: Al only ever advises. Every care recommendation
must pass through the NAIGE deterministic core and be authorized by a human
caregiver. Every alert and every human response is permanently recorded in a
tamper-evident audit log, ensuring full accountability and traceability.

Note: Privacy by Physics protects patient dignity by design — spatial data is
converted into anonymized voxel information, so no identifiable image or
G audio is ever captured, unlike conventional camera- or microphone-based

monitoring.

Using anonymized voxel grids, spatial data is transformed into motion information that
cannot be used to identify a patient. Fall-detection sensitivity exceeds 90%, protecting
patient dignity while improving safety.

Every Al care suggestion must pass through the NAIGE deterministic core and receive
final authorization from a human caregiver at a dedicated terminal.

Every alert and every manual response is permanently recorded in the WD117 audit
ledger, guaranteeing traceability and legal compliance for every action taken.
Nightingale's goal is to realize this vision of deterministic care by 2027-2030,
safeguarding the dignity and safety of every elderly patient.



The NAIGE security framework

The NAIGE framework, designed by Edwin Koh Wui Kiat, is built to guarantee global
clinical safety.

Current clinical care faces three systemic gaps: insufficient monitoring, medical error, and
protocol failure.
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At the heart of the architecture is the A12 Deterministic Black Box.

It runs on a 1kHz

hardware master clock, and every output is bound by mechanical determinism. Its multi-
layer security kernel ensures every decision is hardware-enforced and cannot be
bypassed by software — protecting patient dignity by making every action traceable and
unalterable.

The A13B LiDAR array provides continuous spatial monitoring using 905nm laser
sensing to track patient movement. All data passes through an FPGA pre-processor and
the security kernel before reaching the tamper-evident forensic record.



Physical-layer privacy protection is inherently stronger than any software obfuscation
technique, keeping patient data secure at the source.
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Every action and response is recorded in the WD117 Ledger using SHA-512 hashing,
ensuring data can never be altered or deleted and remains legally traceable.

NAIGE's security architecture rests on three standards: millisecond-level hardware
supervision, physical privacy protection, and permanent forensic records.



Physical security and sovereign control mechanisms

The NAIGE architecture is built to shift the self-governing core from unreliable software
onto deterministic hardware, achieving unprecedented patient safety guarantees.
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The A12 Deterministic Black Box carries NAIGE compliance and runs real-time
supervision through a 1kHz hardware master clock, with every output physically
constrained. Mechanical action must pass through a hardware-locked safety layer,
removing any risk of autonomous decision-making. Its multi-layer safety mechanism
includes sensor input, N-layer safety inference, hardware-enforced safety boundaries,
the Sovereign Brake, and a tamper-evident forensic record.

Patient privacy and dignity are protected through the 3ZEROS protocol, which collects
biometric data only at the hardware level and transmits nothing but anonymized motion
information. A LIiDAR array continuously monitors patients, achieving physical-layer
privacy and securing data at its source.



If the system detects any breach of its safety boundaries, it automatically triggers the
Sovereign Brake, cutting power and locking the system into a stationary state.
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This mechanism guarantees that no one can alter or delete an action once taken,
ensuring absolute transparency. All operational records are written to the WD117
Ledger, which is tamper-evident and guarantees clinical transparency.

NAIGE's architecture is anchored around three security commitments — millisecond-
level hardware supervision, physical privacy protection, and permanent forensic records
— with a target global deployment by 2027.



Software policy is reachable by adversaries;
true sovereignty requires immutable physics.

Standard Software Security | Kinetic Capstone / Patent D
Policy-based (Software) Physics-based (Hardware)

Resting State | Permissive (Active) g;gﬁe/dln e on A e DD

Logical (Sandboxing) Galvanic/Spatial (IZEKOS™)
Single/Multi-factor Software | Tripartite Hardware Latch

Key Takeaway: “Authority Drift” occurs when decision power silently migrates from
human to machine. Software cannot police software; only physical silicon barriers can
permanently bridge the responsibility gap.

Software security versus physical security

Standard software security relies on policy enforcement and remains vulnerable to
attack. In contrast, the Kinetic Capstone / Patent D design enforces safety through
physical hardware, defaults to a stationary (safe) state, requires triple hardware
authorization, and has no single point of failure.

Note: When "authority drift" occurs, only a physical silicon barrier can

[

permanently close the accountability gap.



The A7 Bridge Layer acts as the sole translation choke point, stripping out agent drift
and uncertainty. It detects and blocks anomalous or false instructions — the Al can only

make suggestions and cannot directly trigger physical action. All semantic data must be
converted into deterministic hardware features.

The A7 Bridge Layer acts as the sole translation chokepoint,
stripping out agentic drift and uncertainty.

Zero Actuation Rights:

Al systems can only propose an
advisory packet; they can never
trigger the kinetic pathway.
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Translation & Normalization:
Converts semantic software data into
pure deterministic hardware features. 4

The system enforces a mandatory "sacred pause": the 1kHz hardware clock imposes a
physical delay of 25-1000ms to prevent automated actions from running out of control.

This physical lock window creates space for human oversight, ensuring every action
carries human authorization.

A synchronous hardware clock enforces a mandatory Sacred Pause™, preventing automated kinetic runaway.

-LAYER TEMPORAL GATING MECHANISM: DETERMINISTIC DELIBERATION.
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Not a Software ‘Sleep’ Command:
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Release requires three simultaneous physical inputs: a biometric factor (such as an iris
scan), a digital proof of authority (such as a USB key), and physical proof of intent (such
as a foot pedal). Only when all three are active at once does the mechanical lock release,
guaranteeing absolute sovereignty.

Sovereign-in-the-Loop authorization requires simultaheous,
multi-factor physical proofs to release kinetic action.

(Biometric proof (Digital proof (Physical proof
of presence) of authority) of intent) (Mechanical Release)

The Tripartite .1x Key™: All three distinct Absolute Sovereignty: The A12 core physically

physical inputs must be engaged simultaneously. blocks any kinetic execution without this multi-

No single point of failure. factor human approval. AI proposes; the sovereig
operator dictates the physical outcome.

The D-Layer Vault defends against network attacks and environmental threats using a
Faraday cage, triple modular redundancy, and IZKEOS isolation boundaries. Physical
isolation ensures external attacks cannot bypass hardware constraints, and any
tampering triggers a local hardware alarm.

he D-Layer Vault protects the deterministic core against
catastrophic cyber-attacks and environmental hazards.

Pateny D Goge,

Faraday Cages
(EMP/Radiation Hardened)

1

Tamper Detection |y
Envelope & g <H
IZEKOS™ Galvanic 11
Isolation Boundary

Triple Module
Redundancy (TMR)

Physical Air-Gapping: Total spatial and Fail-Loud Doctrine: Any physical tamper
at galvanic separation ensures external qglp attempt or network intrusion instantly

i+ compromised intelligence cannot reach around triggers a local, non-networked hardware alarm
the hardware constraints. that cannot be silenced via software.




The architecture's core principle is "default-safe stillness." Whenever the A7 layer
detects agent drift, human authorization times out, the ledger detects a fault, or the D-

layer detects physical tampering, the U7 Sovereign Brake immediately cuts power and
locks the system into mechanical stillness.

Warning: "Agent drift" refers to decision-making authority silently migrating
E from humans to machines when Al is used in clinical robotics. The NAIGE

architecture uses physical mechanisms to prevent this entirely.
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Al system responsibility and hardware-enforced safety

When automated systems fail, assigning medical or legal responsibility can be difficult
because critical decisions are made by opaque "black box" neural networks — leaving
accountability unclear.

Illustration of a black box neural network with question marks indicating unknown decision paths.
Subtitle: "Because the critical choice was made by a black box neural network"

Current industry standards rely on software-based guardrails such as model alignment,
sandboxes, and prompt filters. These are meant to constrain Al behavior, but since they
run on the same mutable processor as the Al itself, they remain vulnerable if the system
is compromised or the model drifts — highlighting the need for a more robust,
hardware-based approach.

The NAGE (Non-Agentic Al Governance Engine) architecture anchors safety instructions
in hardware physics. NAGE translates abstract safety policies into interlocking physical
states, and the A12 Deterministic Black Box acts as the terminal hardware gate,
filtering every action between the Al and physical actuators.
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The system divides responsibilities into three domains: the left (purple) side is the non-
deterministic domain where the Al operates; the center is the deterministic A12 core,
which enforces hardware-level safety; and the right side handles downstream
governance and human oversight.

Sode |t

\’.

4 |
Detailed flowchart showing the division of labor between non-deterministic Al, deterministic
hardware core, and human governance. Subtitle: "On the left is the purple non-deterministic domain"

The Al is kept as an observable tool, with human sovereignty enforced at the hardware
(silicon) level — making human oversight a mandatory condition for any physical
(kinetic) operation. To protect the physical world from probabilistic Al failure, the
architecture enforces total physical separation between advisory Al and actuation
hardware: the advisory shell (non-deterministic) can only analyze and advise, with no
direct actuation rights or physical wiring to trigger movement.
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All outputs from the advisory shell must pass through the A7 Bridge Layer, a singular
hardware choke point, before reaching the deterministic core. The A7 bridge screens for
drift, contradiction, or hallucination in the Al's output.
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Diagram showing the advisory shell, A7 bridge layer, and deterministic core, with arrows indicating
data flow and screening steps. Subtitle: "All data leaving this shell must pass through a singular

choke point"

The A7 bridge layer performs output consistency checks, uncertainty estimation,
contradiction detection, and confidence scoring. Only bounded, normalized, signed, and
time-stamped data packets are routed to the deterministic core — semantic, probabilistic
Al outputs are converted into bounded, normalized hardware features, and any data
packet that fails validation is instantly dropped and never reaches the execution pipeline.
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This ensures no probabilistic guess from the Al can reach a robot's motors or actuators
without first being distilled into strict mathematical logic. Anomalous or unvalidated
packets are dropped, preventing unsafe actions.
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Warning screen with "ANOMALY DETECTED PACKET DROPPED" and a robotic arm, illustrating the
dropping of invalid data packets. Subtitle: "the data packet is instantly dropped"
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Patient privacy and perception are managed at the P-layer (perception/processing),
governed by hardware rather than software alone — ensuring privacy and safety are
enforced by immutable physical mechanisms.

DETERMINISTIC A12 WITH NON-DETERMINISTIC ARCHIITECTURE LAYOUT

Al Safety System + Non-Deterministic Clinical Monitoring Entities — Deterministic A12 Execution Core — Human Sovereign Action
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Architecture diagram highlighting the P-layer for perception/processing and privacy enforcement.
Subtitle: "it hits the P layer which governs perception"

Privacy-by-physics sensing and secure authorization
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Digital privacy layers can often be reversed by sophisticated attackers, making
traditional software-based privacy insufficient on its own.

INISTIC A12 WITH NON-DETERMINISTIC ARCHIITECTURE LAYOUT
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A detailed technical diagram showing the architecture layout of a non-deterministic A12 system,
including privacy layers, hardware enforcement, human governance, and fail-safes. Various blocks and
arrows illustrate the flow from sensing to governance and ultimate accountability. Text labels such as

"P-Layer," "A12 Deterministic Blackbox," "A13 Series," and "Ultimate Fail-Safes" are visible.
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NAGE replaces traditional software privacy methods with environment sensing —

removing all traditional cameras from the system in favor of dedicated sensing
hardware.

Illustration of a wall outlet with exposed wires and a blue sensor device being installed, representing
the replacement of traditional sensors with environment sensing hardware.

The setup uses a 905 nanometer LIDAR array and an FPGA chip to map the environment
in three dimensions, creating a 3D spatial map of the monitored area — such as a
hospital room with medical equipment and a patient bed. Any human subject is reduced

to a sterile, anonymous 3D grid, preventing the capture of identifiable biometric features
and recording only spatial data.
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The ingestion process physically destroys all recognizable physical features before any
data is recorded — permanently removing biometric identity at the point of data capture.
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A stylized human figure with grid overlay and blue background, emphasizing the destruction of
biometric identity.

Hardware constraints enforce the 3ZEROS protocol: zero camera (no image capture),
zero audio (no sound recording), and zero cloud (no cloud data transmission). This makes
privacy a fundamental property of the device — identity is destroyed at the silicon level,
not merely hidden in software.
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Deterministic hardware execution at the N-layer governs all operations with a 1 kHz
master clock for absolute predictability, enforcing a mandatory hardware timing hold —
the "sacred pause" — lasting between 25 and 1,000 milliseconds depending on risk. The
sacred pause functions as a mechanical interlock, not a software delay: the physical
circuit must halt the execution pipeline, creating a mandatory window for human
deliberation.

Mandatory hardware
deliberation window (25~
1000ms) by independent
FPGA forces a pause.

E WORM
LEDGER
ansition
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Handennowly hardware
odiborization window.

cCO o § B4

DOCTRINE (ADDE& RIPAR i e i~ { Braked (inert)
artbeat interruption triggers |oca| v TV p |

1dent alarm; 'tl:,aPn:mt begfgaked or Gah'amc/Spaual (1ZEKOS™)
otely.

A technical diagram highlighting the sacred pause as a mechanical interlock, with clocks, hourglasses,
and stop signs. Text includes "Mandatory 25-1000 ms Hardware Hold (Mechanical interlock, not
software)".

During the sacred pause, command release requires concurrent alignment of three
factors: a biometric factor (e.g., iris scan), a cryptographic token, and physical kinetic
input. A command is only released if all three factors are present simultaneously —
mathematically requiring a sovereign (human) in the loop for every kinetic action, so no
action can occur without explicit, multi-factor human authorization.

19



Every human authorization and system event is recorded in a permanent, tamper-evident
log, preventing modification or deletion by compromised agents.
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A system security log screen showing a list of timestamped events, with "08:00:05 - Human
Authorization" highlighted.
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The system uses a commit-to-finality path for all events, ensuring every action is hashed
and permanently recorded.
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A system security log screen showing a list of timestamped events, with no highlighted entries.
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Physical security and fail-safe mechanisms in silicon-based
systems

Once a commit operation is performed, the physical properties of the silicon are
permanently altered, resulting in a broken circuit that cannot be restored. This ensures
that the committed state is irreversible and tamper-evident.
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Illustration of four metallic-looking conductors meeting at a central point, with an explosive burst at
the intersection, visually representing a circuit being physically broken. Caption: "the physical
properties of the silicon are permanently altered"

The D-Layer protects the system's ledger with galvanic isolation, surrounded by EMP
Faraday cages — protecting the record even from catastrophic environmental
interference such as electromagnetic pulses. Because the memory is physically modified
upon commit, it is architecturally impossible for any party to modify or hide the truth of
an event, guaranteeing the integrity and transparency of the recorded data.
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If a high-stakes failure occurs, or if a human operator fails to provide the required kinetic
pedal input during the sacred pause, the system responds immediately. The kinetic
pedal is a physical input device that must be activated by the operator.
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Drawing of a boot above a large pedal, with arrows indicating the required downward motion,
representing the kinetic pedal input. Caption: "or a human operator fails to provide the kinetic pedal
input during the sacred pause"
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The deterministic system always responds with an immediate, hardwired reaction if the
kinetic pedal input is not provided, ensuring it cannot be bypassed or delayed by
software.

Illustration of a boot pressing down on a pedal, with arrows showing the motion and mechanical
action. Caption: "The deterministic system always responds with an immediate hardwired reaction"

Any breach of the safety constraints triggers the U7 Sovereign Brake, a physical safety
mechanism that activates to halt the system.
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Technical drawing of a mechanical brake device with red power symbols and arrows, indicating
activation upon safety constraint breach. Caption: "Any breach of the safety constraints triggers the U-
7"
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Warning: When the U7 brake is triggered, the machine becomes inert,
resulting in permanent mechanical stillness and preventing any risk of
physical harm. This is especially critical in environments involving human
safety, such as medical or industrial settings.

The Sovereign Spine: a unified security architecture

The P-layer, N-layer, and D-layer function together as a unified spine within the
system, collectively enforcing hardware-level security, accountability, and human
authorization. The system includes a hardware enclosure, a sacred pause command
gate, and physical isolation.

This unified spine forces a safe outcome by making accountability and human
authorization a requirement of the hardware itself, preventing unauthorized or unsafe
actions at the most fundamental level.
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Close-up of the same modular hardware device, emphasizing the interconnected security features and
locks. Caption: "function as a unified spine"
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Al operation in human environments

The machine is permitted to observe and advise, but never to act autonomously in ways
that could cause harm. This framework establishes the foundational law for Al operating
in human environments, ensuring safety and oversight — maintaining a strict separation
between Al decision-making and physical action in sensitive environments.
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Split illustration: left side shows a brain with electronic circuits, right side shows caregivers assisting
elderly patients in a care facility, separated by a barrier. Caption: "This framework establishes the
foundational law for Al operating in human environments"

What's next

You've now covered how the Nightingale Anchor Protocol and the broader NAIGE
architecture combine hardware determinism, Privacy-by-Physics sensing, and human-
sovereign governance to guarantee physical security, accountability, and safety in
environments where human lives and critical infrastructure are at stake. From the A12
Deterministic Black Box and A7 Bridge Layer to the D-Layer Vault and the U7 Sovereign
Brake, every mechanism works together to ensure that Al can only observe and advise
— while humans retain absolute, physically enforced sovereignty over every kinetic
action.
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NAIGE Component Registry: Hybrid N12 + Non-B1 + x.1
Eldercare Embodiment [PATENT with ™ Explainer]

Non-Agentic Al Governance Engine (NAIGE) — Immutable Kinetic Deterministic Core (B1 Mandatory) /|
Agentic Governance Layer: Non-B1 Limited Monitoring Only [ x.1 Eldercare Embodiment

The NAIGE framework introduces a revolutionary non-agentic Al governance system designed to

ensure absolute clinical safety by prioritising hardware-locked certainty over unpredictable software. This
architecture treats artificial intelligence strictly as an advisory instrument, stripping it of all independent
decision-making power through a deterministic hardware layer that requires human verification for any
physical movement. Key safety pillars include the "3ZEROS™" protocol for total patient privacy and

a sovereign break mechanism that physically severs power during system violations. Data integrity is
maintained via immutable silicon fuses and a hardware-based ledger, creating a permanent, tamper-
proof record of all medical events. Specialized components like the A13 robotic platform and the Non-B1
monitoring shell apply these rigorous standards to patient transport and diagnostics. Ultimately, the
system restores human sovereignty in high-stakes healthcare environments by replacing statistical Al
inference with mechanical certainty.

Note: True Kinetic Deterministic requires B1 Kinetic Capstone + P-001 ABC+2S+H Framework™. Non-B1 is
advisory-only (Agentic Governance Layer, limited). All other 'deterministic' claims without B1 = Null Enclosure
(non-clinical).

Compon Module Name Governance Technical Safety Hardware/Softwar Clinical
ent Code Layer Function Mechanism e Specification Application
NAIGE Capstone / Core 4 N Layer Synchronous Sacred Pause Hardwired Preservation of patient
(Deterministic) data (Mandatory synchronous core 4 autonomy; Elder
processing via deliberation silicon; 1 kHz clock dignity score
silicon delay); 100% speed maintenance (>8.9)
capstones trajectory
deviation
blocking
A13 Supreme Guardian / Deterministic Patient Hardwired A13 family Patient transport and
Medical Mobility Stratum (P and transport with kinematic architecture; hardware | general
Enclosure N Layers) hardwired constraint locked safety layer clinicallhumanitarian
kinematic layer; governance
constraints; unreachable by
enforces P- remote bypass;
LIFE 1.00 non-agentic
mandate oversight;
human
sovereignty
Al3a Enclosure N Layer Physical Kinematic Hardware rooted Physical safety in
(Deterministic) constraint constraints mandate robotic interaction
enforcement
Al13b Sensing Limb N Layer Patient 3ZEROS™ Lidar and spatial voxel Continuous patient
Deterministic (Deterministic) monitoring via (biometric grids; silicon-level monitoring and dignity
Lidar and stripping) anonymization protection in
spatial voxel residential/nursing
grids with care
kinematic
vector output
Al3c Clinical Robotic Deterministic Execution of Kinematic A13 architecture; B2B clinical
Platform Stratum (N clinical tasks constraints; hardware intervention; eldercare
Layer / Advisory via high Three Zeros; comparators; Lidar nursing home wards;
P Layer) payload strict jerk (LAR) clouds to voxel physical safety in
manipulation, limits; grids; hardware medical environments
hardware deterministic execution layer; meets
comparators, horizon HSA class B, C,and D
and voxel grid compliance; standards
translation inaction as safe
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default;
Tripartite Tiger
.1x key access
latch

Al12 Deterministic Black Box | Hardware Core Serves as the Sacred 1 kHz hardware Secure clinical
[P+N+D] (Terminal Gate) (P, N, and D universal Pause™ (25— master clock, FSM execution and task
Layers) deterministic 1000ms Safety Kernel (+0.05 verification across
governor, mandatory mm jerk/acceleration general healthcare
enforcing hardware limits), silicon-level and eldercare
human delay) and isolation. platforms.
authorization Tripartite
and mediating Latch (Iris +
all Token + Pedal)
downstream requiring multi-
physical factor human
actions. commit.
x.1 Eldercare Cyber- Patent D Completely Fail-Loud IZEKOS™ galvanic Protects vulnerable
Physical Protection Governance isolates the Doctrine: isolation, independent nursing home
Embodiment Enclosure care apparatus Interruption of hardware alarm (non- residents from
(Forensic / Fail- from the the hardware IT-dependent), and cyberattacks,
Safe Layer) facility's IT heartbeat Tamper Detection ransomware, or
network (e.g., instantly Envelope. spoofed alerts in the
Wi-Fi, nurse- asserts the clinical network.
call systems) Sovereign
to prevent "IT- Brake and
Gap Drift". triggers a local
alarm.
U7 Sequencer (Sovereign Forensic / Fail- Instantly Inaction-as- Hardware-based One- | Emergency stop
Brake) Safe Layer severs Safe-Default: Shot Sequencer that enforcement for
physical power | Defaults the physically drops LDO patient mobility
to the system system to a power rails in < enclosures and clinical
actuators upon state of 1.05ms. robotic arms.
any detected mechanical
breach, stillness (P-
anomaly, or LIFE 1.00
lack of constant)
authorization. rather than
degraded
autonomy.
All Bridge N Layer Secure IT to Airgapped Jupiter hardened High-security clinical
(Deterministic) OT translation protection enclosure domains
A7 Bridge Hub / N Layer Acts as the Agentic Drift Hardware execution Safely coordinates
Translation Layer (Deterministic sole ingress Screening: layer utilizing external B1/OEM Al
Chokepoint) chokepoint, Filters pRegisters for national | systems with the
translating incoming data infrastructure clinical hospital ward.
semantic for coordination.
advisory data contradictions,
into uncertainty,
deterministic and confidence
hardware scoring before
features. admitting it to
the A12 core.
WD117 Enhanced WORM Forensic / Maintains a OTP Silicon Physical Write-Once- Legal defensibility,
Ledger Immutability continuous Fuses: Once a Read-Many (WORM) compliance audits,
Layer (D Layer) hardware record is memory, SHA-3-512 and absolute forensic
heartbeat with written, the hashing, and post- traceability for clinical
the clinical circuit breaks, quantum actions.
apparatus and making it cryptographic
records every physically signatures.
single system impossible for
event and attackers or Al
authorization. to alter the
history.

WG-B1 Humanitarian Field Kit Edge Layer Zero cloud Humanitarian Solar assisted edge Global humanitarian
execution and shield; hardware efforts; disaster relief;
deliberation in Sovereign remote field use
disaster zones Brake; Sacred

Pause™
P Layer Privacy Layer Hardware Core Strips 3ZEROS™ 905nm Lidar array; Patient privacy and
Hardware Core biometric (Zero camera, anonymized kinematic telemetry processing
identity from zero audio, voxel grids
data streams zero cloud)
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N Layer Deterministic Layer Deterministic Mechanical Sovereign 1 kHz hardware Clinical robotic
Stratum synchronous Brake (physical | master clock; trajectory oversight
deliberation power hardware-based
severance); sequencer
Sacred Pause
D-Layer Cyber-Physical Forensic / Fail- Protects the Sovereign Faraday cages; Triple Deep-space and
Defence / Immutable Safe Layer system against | Brake(fail-safe Module Redundancy defense resilience
Hardware Vault (Bedrock Tier) severe cyber- power (TMR) for Single Event | (radiation/EMP
attacks, severance on Upset correction; hardening); x.1
physical anomaly); Error-Correcting Code Eldercare
tampering, and | Tripartite Latch (ECC) memory; Embodiment, which
deep-space authorization; IZEKOS™ galvanic completely isolates
environmental Tamper and spatial isolation. clinical care apparatus
hazards; Detection from facility networks
physically Envelope; to prevent "IT-Gap
isolates "Fail-Loud" Drift" and cyber-
domains and local hardware breaches
enforces a alarms.
"Brake-by-
Default"
posture.
B1 Primary Sensing Unit Advisory Primary Sacred Pause; Anonymized kinematic | Sensing and data
Stratum (Core sensing and Lidar array / vectoring ingestion for clinical
Deterministic) data ingestion Point cloud environments
translation
Tripartite Human Authorization Mandatory Iris Scan + Sovereign-In- Human sovereignty; Authorization of
1x Key/ Layer / D-Layer multi-factor Cryptographic The-Loop prevents autonomous kinetic surgery,
Tripartite (Defence) human Token + (SITL) kinetic action caregiving apparatus,
Latch commitment Kinetic Foot mandatory or high-risk clinical
gate; access Pedal/Button physical intervention
control for high- authorization
risk clinical
actions
KCL Kinematic Constraint Deterministic (N Governance of Jerk limits and Hardwired state Prevention of physical
Layer Layer) mobility positional machine care risks and
enclosures and | tolerances mechanical injury
robotic
platforms
N12 Agentic Drift Detection N Layer Performs Blocks any Hardwired Ensures Al-generated
Kernel (Navigation / internal drift corrupted or deterministic advisories do not
Control) checks and anomalous Al algorithm embedded cause "Authority Drift"
contradiction pathways from within the A12 core. during eldercare
screening on reaching the monitoring.
translated Sacred Pause™
advisory inputs | deliberation
within the A12 gate.
Black Box.
A5 Agentic Drift Mitigator Advisory Mitigates UNDCS Multi-agent self- Restricting open-
Stratum agentic drift in moderation / monitoring software ended generation
probabilistic Bridged RAG
models layers
Non-B1 Limited Agentic Advisory Provides Zero actuation Unconfined non- High-risk clinical
Monitoring Shell Stratum clinical rights; deterministic software monitoring (e.g.,
(Agentic decision physically (RAG advisory) that cardiac, oncology, x-
Governance support and isolated from interfaces exclusively ray analysis) where Al
Layer) generates kinetic control, via the A7 Bridge. serves as an advisory
probabilistic meaning it can tool only.
recommendati only advise and
ons based on never actuate.
patient data.

Non-Agentic Al Governance Engine (NAIGE), a framework designed to ensure absolute safety in clinical and humanitarian robotics.
This architecture moves beyond software-based oversight by implementing hardware-enforced controls that prevent artificial
intelligence from acting without human verification. Key features include deterministic hardware gates, such as the "Sacred Pause"
and "Sovereign Brake," which physically restrict movement and ensure human sovereignty over all kinetic actions. Privacy is
maintained through the "3ZEROS™" protocol, utilizing LiDAR-based sensing to strip biometric identity at the silicon level.
Furthermore, the system guarantees immutable accountability by recording all events on tamper-proof, one-time programmable
silicon ledgers. Ultimately, these sources outline a fail-safe methodology that treats Al as an advisory tool while anchoring authority
in verified hardware rather than probabilistic code.
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Non-B1: Limited to advisory monitoring (cardiac/cancer/x-ray). Feeds A7 — A12 for drift governance by N12. Human decides via
A13. No actuation/OEM/B2B. B1 mandatory for all deterministic kinetic products.

x.1 Eldercare Embodiment (also referred to as Addendum x.1) is a specialized application of the NAIGE framework’s Patent D
architecture, specifically designed to protect vulnerable clinical and residential care environments from cyber-physical threats.
While the core Patent D architecture is built for defense and deep-space cyber-resilience, the x.1 embodiment "re-aims the cyber-
effects governor at the care estate". It acts as an absolute, hardware-enforced barrier designed to ensure that clinical robotics and
monitoring systems can never be weaponized or silenced by external cyberattacks.

Here are the critical functions and structural protections of the x.1 Eldercare Embodiment:

e  Total IT-Isolation and Mediation: The primary vulnerability in modern clinical settings is "IT-Gap Drift"—the risk that a
facility's IT network (such as Wi-Fi, nurse-call systems, or electronic medical records) is compromised by ransomware or
malicious actors, turning a monitoring device into a hazard. The x.1 embodiment solves this by ensuring that every interface
between the care apparatus and the external IT network is mediated by a deterministic gate processor. As a result, the care
apparatus has no remotely reachable command surface; even if an attacker completely takes over the hospital's network,
they cannot instruct, alter, or silence the robotic device.

®  The Hardware Heartbeat: The system utilizes the Enhanced WD117 Ledger to maintain a continuous, physical "hardware
heartbeat" with the clinical sensing apparatus.

®  The "Fail-Loud" Doctrine: If this hardware heartbeat is interrupted for any reason—whether through a network intrusion,
power loss, or physical tampering—the system enforces a "Fail-Loud" posture. This means the device will instantly assert
the Sovereign Brake™, returning the robot to a safe, inert state of mechanical stillness.

e  Non-IT-Dependent Local Alarms: Crucially, upon a heartbeat failure, the x.1 embodiment triggers a local hardware alarm
that operates entirely independently of any network, server, or software service. The foundational philosophy here is that
"silence cannot be faked". A hacker might disable a hospital's digital alert system, but they cannot stop the physical,
localized alarm from sounding to alert care staff.

(] Privacy-by-Physics: The monitored apparatus captures zero photographic, video, or audio data, ensuring that even if the
surrounding IT estate is breached, there is absolutely no personally re-identifiable information available to be stolen.

In summary, the clinical floor represents the highest vulnerability surface for robotic systems because it physically interfaces with
untrusted networks and human environments. The x.1 Eldercare Embodiment guarantees that vulnerability to a network attack does

not equal vulnerability to physical harm. It structurally converts any cyberattack or anomaly into a safe default state, ensuring
absolute human sovereignty and patient safety

Hybrid Clinical Al Safety Architecture: Semantic—Deterministic Bridging for Human-Sovereign Action
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Microorganism data and related laboratory information are managed as controlled clinical records subject to
deterministic provenance, restricted access, immutable logging, and mandatory human review prior to any
consequential use. The system does not autonomously diagnose, prescribe, or override clinicians; it supports
traceable validation and governance of specimen-related data within defined safety boundaries.

The Architectural Workflow:

In this hybrid setup, Non-B1 clinical Al observes a patient and generates an advisory
recommendation. This probabilistic data is intercepted by the A7 Bridge and screened
by the N12 detector to strip away any hallucinations or agentic drift. If validated, it
enters the A12 Core, where it is paused by the Sacred Pause™ while waiting for a
human clinician to authorize the action.

Simultaneously, the x.1 Eldercare Embodiment acts as an impenetrable shield. If a
hacker breaches the hospital's network and tries to inject a malicious command directly
into the system, the x.1 hardware detects the anomaly, permanently logs it to the
WD117 ledger, engages the U7 Sovereign Brake to freeze the machine, and physically
sounds a local alarm that cannot be remotely silenced.

Policy as Physics: The NAIGE Architecture for Deterministic Al Governance
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A12-A13-A7+D Immutable NAIGE System (designed for HSA pre-submission), the architectural
design was tightened so that the A7 Bridge acts as the sole ingress chokepoint.
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1. Abstract: Shifting from Probabilistic to Deterministic Governance

The rapid integration of Artificial Intelligence (Al) into clinical robotics has introduced significant
challenges regarding deterministic safety and legal accountability. As Al systems evolve toward
increased autonomy, they often operate as opaque "black boxes," where software-based
safeguards rely on probabilistic models prone to "Al drift," hallucinations, and non-deterministic
variance. In high-stakes clinical environments, these statistical checks are insufficient. To achieve
absolute safety, the governance perimeter must move from the software layer to hardware-
locked silicon gates. The A12 [P+N] Deterministic Black Box serves as this physical enforcement
layer, ensuring that Al remains a strictly advisory instrument while the ultimate authority over
kinetic motion resides in mechanical certainty.

The Inaction-as-Safe-Default Protocol

Central to the NAIGE framework is the "Inaction-as-Safe-Default" protocol, which mandates that
the system's default state is mechanical stillness—the P-LIFE 1.00 constant. By shifting
authority from unpredictable autonomous algorithms to verified silicon gates, the framework
provides a legally defensible hardware proof of inaction. In the event of any system violation or
cyberspace breach, the hardware ensures the robot remains stationary, effectively transforming
legal liability from the vagaries of "black box" inference to a deterministic, unalterable hardware
state.

Having secured the safe default at the silicon level, the architecture utilizes a tiered structural
hierarchy to enforce this deterministic mandate across all operational phases.

2. The NAIGE Architectural Stratum: A Multi-Layered Defense

The NAIGE framework introduces a tiered governance model that strategically separates
advisory software from kinetic execution. This hierarchy is essential for maintaining human
sovereignty; while the Al may observe and propose actions, it lacks any independent decision-
making power over physical movement. By isolating the probabilistic "Advisory Stratum" from
the deterministic hardware layers, the architecture prevents agentic drift from manifesting as
physical harm.
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Hybrid Deterministic Governance Architecture

Architectural Key Components Governance Function & Performance Metrics
Stratum
Advisory Stratum RAG, Agent-Agent Restricts open-ended generation; grounds Al
Moderation, UNDCS outputs in clinical guidelines; zero actuation
Software rights.

P-Layer (Privacy) 905nm LiDAR, Hardware Strips biometric identity at silicon level;
Comparators (CMP) enforces the 3ZEROS™ Protocol via FPPA
voxelization.

N-Layer 1 kHz Master Clock, Sacred Operates on a synchronous clock to
(Deterministic) Pause™, FSM Safety Kernel guarantee 1 ms deterministic oversight; no
asynchronous bypass.

Forensic / Fail- U7 Sequencer, WD117 Instant power severance (Sovereign Brake);
Safe Ledger, OTP Fuses unalterable recording via physical fuse finality.

Analysis: The "So What?" of Stratum Separation The separation of the Advisory Stratum from
the N-Layer is the critical safeguard against compromised Al. Even if the software moderation
layer or the deep-learning model itself suffers a breach, it remains physically incapable of
executing an unauthorized command. Because the N-Layer is a hardware-locked gate requiring
specific deterministic triggers—including the Sacred Pause™ and human authentication—any
corrupted Al proposal is discarded by the silicon, never reaching the robot's actuators.

With the advisory-kinetic separation established, the architecture must anchor its first layer of
defense in physical sensing.

3. P-Layer: Privacy-by-Physics and the 3ZEROS™ Protocol

In clinical settings, patient privacy is traditionally managed via software-based blurring or
encryption, both of which are reversible and computationally vulnerable. The NAIGE framework
replaces these weaknesses with "Privacy-by-Physics," a hardware-rooted guarantee that
biometric identity is never captured at the point of ingestion.

The Technical Mechanics of 3ZEROS™ (Zero Camera, Zero Audio, Zero Cloud)
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The transition from raw environment sensing to anonymized data follows a rigid physical path:

1. 905nm LiDAR Sensing: The WGO0O01 LiDAR captures physical spatial data, inherently
ignoring high-fidelity visual and biometric features.

2. Point Cloud Translation: Raw LiDAR point clouds are processed by parallel hardware
comparators (CMP) within the A12 core.

3. FPPA Voxelization: Data is instantly translated into an anonymized 96-cell voxel
occupancy grid.

4. Kinematic Output: The system generates pure Center of Mass (CoM) velocity vectors—
mathematical representations entirely devoid of biometric identity.

Analysis: Eliminating Surveillance Risk By stripping identity at the silicon level, the P-Layer
eliminates the risk of unauthorized surveillance or diagnostic drift. Because the downstream
deliberation pipeline only receives kinematic vectors, there is no biometric data available for the
Al to hallucinate or for an external actor to extract. This "Privacy-by-Physics" provides a
superior, permanent guarantee compared to reversible software filters.

Having secured the privacy perimeter, the architecture must now address the temporal and
logical risks of autonomous execution via the N-Layer.

4. N-Layer: Deterministic Deliberation and Kinetic Oversight

The N-Layer (Non-Agentic Layer) acts as the logical heart of the system, where deliberation is
transformed into a mechanical, synchronous process. Temporal constraints are enforced to
prevent runaway autonomous execution and ensure human oversight is a mathematical
requirement.

Temporal Hardening and Logical Gates

e The Sacred Pause™ (25-1000 ms): A mandatory hardware hold enforced by
downstream silicon counters. This is not a software "sleep" command but a physical lock
that prevents automated execution, forcing a mandatory window for human deliberation.

e 1 kHz Hardware Master Clock: The system operates on a single synchronous domain,
providing a 1.0 millisecond deterministic resolution for all safety checks.

Analysis: The Tiger .1x Key and Sovereign-in-the-Loop Unlike traditional asynchronous
software paths that suffer from latency or unpredictable variance, the N-Layer utilizes a
synchronous deliberation pipeline. High-risk clinical actions require the Tiger .1x Key, a
"Sovereign-in-the-Loop" requirement that demands three simultaneous factors: an Iris scan, a
cryptographic token, and a physical kinetic foot pedal. This ensures that no kinetic action can
occur without explicit, multi-factor human authorization, maintaining absolute sovereignty.

Logical deliberation must be supported by a physical termination mechanism capable of
enforcing the P-LIFE 1.00 state.
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5. Mechanical Certainty: The U7 Sequencer and Sovereign Brake

When a cyberspace breach occurs or a system violation is detected, relying on software to shut
down is a critical failure point. The NAIGE framework utilizes the U7 One-Shot Sequencer to
provide mechanical certainty in termination.

The U7 Logic Sequence for System Termination

¢ [x] Detection: Unauthorized write attempt or trajectory deviation detected via FSM safety
kernel.

e [x] Trigger: U7 One-Shot sequencer activates.

e [X] Severance: Physical power to the LDO rails is instantly cut, bypassing all software
logic.

¢ [X] Invalidation: The SEQ_OK clock token is invalidated, freezing the 1 kHz master clock.

¢ [x] Result: All actuators lock into the P-LIFE 1.00 constant (mechanical stillness).

Analysis: The Orange Code 110% Cap The Orange Code 110% Cap serves as physical
throttling for computation. Governed by national infrastructure standards (pRegister P006), this
cap limits computational cycles to 1.1x of the 1.0x baseline (the minimum FLOPS required for
LiDAR voxelization). The system physically lacks the surplus cycles required for model
hallucination or autonomous inference. If the system attempts to push past this 1.1x limit, the
Silicon Brake engages, enforcing the deterministic boundary at the hardware level.

This mechanical enforcement must be coupled with a permanent, unalterable record of all
system events.

6. Immutable Accountability: The WD117 Forensic Ledger

Post-hoc software logs are insufficient for clinical and defense applications because they can be
altered or deleted. The WD117 Ledger ensures that every event—from human authorization to
the activation of the Sovereign Brake—is recorded as an unalterable physical fact.

The Commit-to-Finality Path
Event Data — SHA-3-512 Hash — Post-Quantum Signature — A10a Hardware Seal (Root of Trust) —
WORM Memory — OTP Fuse Finality

Analysis: The Power of One-Time Programmable (OTP) Silicon Fuses The A10a Hardware
Seal acts as the system's "Root of Trust," but the ultimate finality is achieved via OTP silicon
fuses. These fuses transform accountability into a physical reality; once an entry is committed,
the physical properties of the silicon are permanently altered (the circuit is broken). This makes it
architecturally impossible for any party to modify or delete the record, providing an unassailable
audit trail for hospital administrators and legal authorities.
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With forensic finality secured, the framework is ready for global deployment across varied
clinical and humanitarian jurisdictions.

7. Component Registry and Global Deployment Framework

The NAIGE framework is designed for global scalability, coordinated by the A7 Bridge Layer.
This layer translates national infrastructure requirements into hardware-rooted oversight across
the entire component registry.

NAIGE Framework Module and Component Registry

Component Module Name Patent Reference Technical Function  Clinical/Humanitarian

Code Application
A7 Bridge Hub/ 10202602213U Coordinates multi-  National coordination via
Translation channel vector pRegisters PO05-P009.
Hub translation across
national
infrastructure.
A8 Bridged Layer 10202602225P Sovereign High-dependency
8 deployment eldercare; "Layer 8 Home"
governance; enforces architectures.
Tiger .1x Key

confirmation.

All Bridge Layer 10202601915Y Air-gapped "Jupiter" High-security
(Hardened) enclosure; 53-minute clinical/defense OEM
delay tolerance. translation.
Al2 Deterministic 10202602023X Core execution General clinical robotics;
Black Box oversight; enforces  secure decision

P+N hardware layers. enforcement.

Al3a Enclosure 10202602143W Physical constraint  Hardware-rooted physical
enforcement; A10a  safety in robotic
Root-of-Trust. interaction.

Al13b Sensing Limb  10202602087W 3ZEROS™ Privacy  Continuous patient

Shield handling via  monitoring and dignity
horizontal scanning. protection.
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Al3c

Clinical 10202602205U Execution via high-  B2B clinical intervention;
Robotic payload manipulation nursing home ward safety.
Platform and voxel translation.

WG-B1 Humanitarian 10202602208V Solar-assisted edge Disaster relief, WHO/UN

Field Kit hardware; zero-cloud field domain missions.
execution.
Non-B1 Advisory 10202602270V Decision support for Cardiac/Oncology
Monitoring high-risk monitoring; monitoring; X-ray analysis
Shell zero actuation rights. (Advisory only).

Analysis: Strategic Coordination via A7 and pRegisters The A7 Bridge Layer acts as the
translation hub for national infrastructure pillars, utilizing dedicated pRegisters to ensure
governance:

P0O05 (Defense): Zero autonomous offense enforcement.

P0O06 (Critical Infrastructure): Enforces the Orange Code110% Cap.

P007 (Hospital Ward): Manages HSA Class B/C/D compliance.

P008 (Residential Eldercare): Layer 8 Home governance and Tiger .1x Key active
oversight.

P0O09 (Cybersecurity): Controls Sovereign Brake Relays for instant isolation.

NAIGE framework documentation, here is the breakdown for Bridged Layer 8 (Component Code A8):

Module Name: Bridged Layer 8 (A8)

Patent Reference: 10202602225P.

Technical Function & Governance Layer: It serves as the Sovereign Deployment Governance
Layer. Its primary technical function is to enforce the Tiger .1x Key confirmation, ensuring strict
sovereign human authority over deployment.

Clinical Application: It is specifically designed for high-dependency eldercare environments,
particularly what the architecture refers to as "Layer 8 Home" architectures and sovereign
deployment governance for the "Toa Payoh Hearth" — Residential Eldercare.

Current Status and Filing Strategy:

IPOS Filing Track: In the framework's IPOS (Intellectual Property Office of Singapore) preparation
strategy, Layer 8 has been designated as a Standalone Filing (Track Layer 8). This deliberately
keeps its specific sovereign deployment governance separate from the core A12/A13 medical
filings.

HSA Deployment Update: In the most recent executive summary for the A12-A13-A7+D
Immutable NAIGE System (designed for HSA pre-submission), the architectural design was
tightened so that the A7 Bridge acts as the sole ingress chokepoint. In this specific configuration,
Layer 8 is noted as "removed" to streamline the system for HSA integration under an advisory-
only constraint
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8. Conclusion: The 2027-2030 Deterministic Horizon

The NAIGE framework represents a fundamental shift in the Al paradigm: moving Al from an
unpredictable agent to a strictly governed advisory tool. By anchoring governance in
deterministic silicon, we reach the "2027 Deterministic Horizon," where absolute clinical safety
and forensic finality are mathematical certainties.

Target Clinical Safety Metrics

¢ Deterministic Resolution: 1.0 Millisecond
¢ Kinetic Response: < 1.05ms Sovereign Engagement
e Hardware Trajectory Enforcement: 100% (No bypass)

o Elderly Dignity Score Maintenance: > 8.9/ 10

¢ Data Integrity Seal: SHA-3-512 + Post-Quantum WORM Finality

Final Mandate Al Observes - Al Advises - Al Builds - Human Decides

Safety Hardware Mechanism of Deterministic Failure Mode Forensic/Legal Target
Component Layer Action Function Behavior Doctrine Application
Sacred P-Layer/N-  Hardware-timed Mandatory Break-by- Physics of Critical
Pause™ Layer/A12  deliberation hardware-level default; Refusal; infrastructure,
Command  Deterministic window (25- delay (25-1000ms) absence of  converting policy defense, deep
Gate Black Box 1000ms) that cannot be authorization, into physics; P-  space, and

enforced by bypassed by timing fault, LIFE 1.00 eldercare (HSA
silicon counters, software; interposes or anomaly  (Doctrine of Class B/C/D).
FPGA gates, or a refusal layer returns Stillness/Humility)
master clocks. between inference system to
and action. mechanical
stillness/inert
state.
Tripartite A12 Terminal Concurrent Enforces mandatory Brake-by- Sovereign-In-The- Eldercare
Latch Hardware multi-factor human sovereignty; default; Loop (SITL); clinical facilities,
Enforcement human no command exits absence of  Ambush Doctrine defense
Core / D-Layer authorization the enclosure any one (Strategic command
/ Constraint  requiring Iris without verified factor Reserve/Denial of systems, and
Layer Scan (Biometric), human prevents System autonomous
Crypto Token, commitment/factors. kinetic Boundaries); platform
and Kinetic execution; Human Authority interlocks.
Pedal/Button. triggers Mathematically
immediate,  Verified.
non-
networked
physical
alarm upon
compromise
(Fail-Loud).
WD117 D-Layer/N-  WORM (Write- Creates a Fail-Loud; Forensic Finality; Regulatory
Enhanced  Layer/ Once-Read- permanent, any ledger ~ Ambush Doctrine auditing, clinical
Ledger Forensic Layer Many) memory  unalterable physical failure, (N/D patents held accountability in
/Immutable  using OTP (One- record of all events, compromise, in strategic eldercare, and

Record Layer

Time
Programmable)

hashes, hardware

signatures, and
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silicon fuses and human-authorized assertsthe  Annotation to the

SHA-3-512 actions. Sovereign Record.
signatures. Brake and
triggers local
physical
alarms.
Sovereign  Stratum 4/ D- Physical LDO Ensures the system Fail- Brake-by-Default; Eldercare
Brake / Layer/A12 power severance defaults to safe/Brake- Inaction-as-Safe- monitoring,
Power-Cut Governance (< 1.05ms) or mechanical stillness by-Default; Default; Fail-Loud clinical
Relay Enclosure / galvanic isolation (P-LIFE 1.00) upon defaults to an Doctrine; Human monitoring, and
Execution triggered by fault, uncertainty, or inert state Sovereignty autonomous
Layer anomalies or breach via physical with no Enforcement. platform
tamper detection. interlocks. motion and interlocks.
no harm;
Inaction-as-

Safe-Default.
A7 Bridge  Boundary Agentic Drift Acts as a structural If drift or Advisory-Only Critical

Layer/ Screening firewall/chokepoint anomalyis  Constraint; Zero- Infrastructure,
Chokepoint/ including converting non- detected, Agentic healthcare, and
Ingress Layer confidence deterministic datais Enforcement; hospital IT
(A7-A12 scoring, advisory data into  discarded,; Ambush Doctrine network
boundary) contradiction deterministic system (Unfiled strategic buffering.
detection, and packets; denies maintains reserve).
signal actuation rights. mechanical
normalization. stillness/inert
default state.
3ZEROS™  P-Layer Hardware-level Ensures spatial Mechanical  Privacy-by- Eldercare (B1).
Protocol (Perception/ removal of tracking without stillness and Physics (Dignity
Processing) Camera, Audio, identity to maintain data enforced by
and Cloud privacy via physical severance on hardware, not
connectivity; data severance. any sensing policy).
Voxelization of anomaly.
LiDAR data.
A1l Jupiter Perimeter 53-minute Renders real-time  Defaultsto  Temporal Air- Deep space
Enclosure  Layer/ temporal air-gap remote cyber- inaction if the Gap; Conversion research and
Hardened enforced by attacks physically  temporal of cyber-security high-security
Bridge hardware. impossible by window is into physical terrestrial
negating time-to-  compromised sovereignty. clinical estates.
impact. or bypassed.
PatentD/ Immutable Cyber breach Physically enforces Sovereign Ambush Doctrine Cyber-physical
Kinetic physical contingency hardware break; (Strategic domains,
Capstone  circuits activation trigger. deliberation gates  immediate Ambiguity). nation-state
(Unfiled) upon intrusion. inert state. defense.
Heartbeat Isolated Continuous Sensing of network Fail-loud; Fail-loud Doctrine. Eldercare
Monitor ledger/sensing physical connectivity or triggers facilities
apparatus link hardware communication localized non- (monitoring
heartbeat. severance. networked apparatuses).
physical
alarm.
Al2 P+N+D Layers Sacred Pause Hardware-timed Break-by- Protective Critical
[P+N+D] (25-1000ms) deliberation gates  default (Inert Asymmetry Infrastructure /
Core and Tripartite ensuring human state). (Unfiled N/D Healthcare.
Latch sovereignty over layers).
mechanisms. kinetic commands.
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Deterministic Schematic Layout Technical Explained

The A12 [P+N+D] system utilizes a synchronous deliberation pipeline driven by a 1 kHz
hardware master clock to maintain 1 ms deterministic oversight. By integrating physical power
severance via the U7 One-Shot sequencer and cryptographic forensic finality through the
Enhanced WD117 Ledger, the architecture establishes an "Immutable Kinetic Capstone." This
report details the technical specifications, authorization protocols, and forensic mechanisms that
ensure human authority remains mathematically verifiable, transforming Al from an
unpredictable agent into an observable, strictly governed tool within high-stakes clinical
settings.

Integration of A13 Family Immutable Deterministic Eldercare Systems with B1 Business Entities
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Deterministic A12 [P+N+D] Integrated Architecture: Non-Agentic Governance & Immutable Accountability
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The NAIGE framework introduces a tiered governance model that strategically separates
advisory software from kinetic execution. This hierarchy is essential for maintaining human
sovereignty; while the Al may observe and propose actions, it lacks any independent decision-
making power over physical movement. By isolating the probabilistic "Advisory Stratum" from
the deterministic hardware layers, the architecture prevents agentic drift from manifesting as
physical harm.

Hybrid Deterministic Governance Architecture

Architectural Key Components Governance Function & Performance
Stratum Metrics
Advisory Stratum RAG, Agent-Agent Restricts open-ended generation;
Moderation, UNDCS grounds Al outputs in clinical guidelines;
Software zero actuation rights.

P-Layer (Privacy) 905nm LiDAR, Hardware  Strips biometric identity at silicon level;

Comparators (CMP) enforces the 3ZEROS™ Protocol via
FPPA voxelization.
N-Layer 1 kHz Master Clock, Sacred Operates on a synchronous clock to
(Deterministic) Pause™, FSM Safety Kernel guarantee 1 ms deterministic oversight;

no asynchronous bypass.

Forensic / Fail-Safe U7 Sequencer, WD117 Instant power severance (Sovereign
Ledger, OTP Fuses Brake™); unalterable recording via
physical fuse finality.

Analysis: The "So What?" of Stratum Separation The separation of the Advisory Stratum from
the N-Layer is the critical safeguard against compromised Al. Even if the software moderation
layer or the deep-learning model itself suffers a breach, it remains physically incapable of
executing an unauthorized command. Because the N-Layer is a hardware-locked gate requiring
specific deterministic triggers—including the Sacred Pause™ and human authentication—any
corrupted Al proposal is discarded by the silicon, never reaching the robot's actuators.

With the advisory-kinetic separation established, the architecture must anchor its first layer of
defense in physical sensing.
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In clinical robotics, the transition from simple teleoperation to Al-driven assistance necessitates a
paradigm shift in safety engineering. Traditional safety models often rely on probabilistic
software checks that fail to account for the "black box" nature of deep learning models. The
NAIGE framework addresses this by introducing deterministic governance, where the ultimate
authority over kinetic motion resides not in neural networks, but in mechanical and hardware-
enforced certainty. The A12 [P+N+D] Deterministic Black Box serves as the physical realization
of this framework, providing a supervisory envelope that constrains Al-generated trajectories
within verified safety boundaries.

The necessity for such a system is driven by the high stakes of clinical intervention, where
positional errors exceeding 0.05 mm or excessive force can lead to catastrophic patient
outcomes. The A12 [P+N+D] architecture ensures "Sovereign-in-the-Loop" governance,
requiring multi-factor human authorization for every high-risk phase of operation. By decoupling
the Al's deliberation from the physical actuation path, the system guarantees that no
asynchronous command can bypass the hardware-locked safety kernels. This introduction sets
the stage for a detailed analysis of the Immutable Kinetic Capstone Architecture and its role in
redefining Al safety standards.

Engineering Architecture

This monograph presents the A12 [P+N+D] Deterministic Black Box, a hardware-oriented
terminal appliance serving as the final physical enforcement layer within the B1 Nightingale's
Eyes Care™ system. The architecture integrates deterministic sensing, synchronous deliberation,
hardware-mediated human authorization, and immutable forensic logging within a single air-
gapped, tamper-evident enclosure. Unlike conventional Al governance approaches that rely
primarily on software policies and probabilistic safeguards, the A12 assigns selected safety-
critical functions to dedicated hardware mechanisms.

System Context

The A12 operates as the Terminal Hardware Gate within the B1 governance stack: Sensors
(LIDAR / Thermal) — A12 Deterministic Black Box — A13 Supreme Guardian — Human
Decision-Maker (PITL). All consequential kinetic or clinical actions must pass through the A12
before reaching actuators or clinical interfaces, with Mechanical Stillness enforced as the default
safe state.
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Core Architecture

P Layer — Sensing & Voxelization: Utilizes 905 nm LIiDAR with a 96-cell voxel grid to generate
anonymized Center of Mass velocity vectors under the 3ZEROS™ Protocol (Zero Camera, Zero
Audio, Zero Cloud). Output is limited to pure kinematic vectors only.

N Layer — Deterministic Deliberation Pipeline: Operates on a single 1 kHz hardware clock
domain with no asynchronous safety-critical paths. Pipeline stages include input processing, the
Sacred Pause™ cognitive forcing function (25-1000 ms hardware timing), tripartite .1x
Keyauthentication (simultaneous iris, cryptographic token, and kinetic pedal), safety kernel
enforcement (+0.05 mm limit), FSM deterministic state machine, hardware output gate, and
default safe state.

D Layer — Establishes an absolute architectural separation: Operates between non-
deterministic Al inference and physical effectors, primarily protecting high-stakes domains like
defence, cyber-physical command, and eldercare resilience

Immutable Accountability: The Enhanced WD117 ledger provides hardware-enforced
immutability through SHA-3-512 hashing, post-quantum signatures, A10a hardware sealing,
WORM memory commit, and OTP fuse finality. Once an entry passes OTP fuse finality,
modification is architecturally prevented by the physical properties of the storage medium.

Key Innovations

The architecture synthesizes established engineering practices—deterministic FPGA-based real-
time control, hardware security modules, fail-safe state machines, and air-gapped enclosures—
with targeted innovations: integration of privacy-by-physics (3ZEROS™) with hardware
deliberation gating and immutable ledger finality in a single terminal appliance; concurrent
tripartite hardware authentication as a unified gate rather than layered software checks; and
hardware as the primary enforcement layer for constitutional mandates (P-LIFE 1.00™) under a
non-agentic model where Al observes and reports only while humans execute.

Significance

The A12 represents a hardware-enforced last mile for Zero Preventable Deaths objectives
within sovereign, culturally aligned non-agentic Al governance frameworks. Safety-critical
authorization and enforcement functions are placed in dedicated hardware to reduce
dependence on software correctness, aligning with fail-safe principles in IEC 61508 and
deterministic real-time embedded practice. The design is intended to eliminate software bypass
pathways for consequential actions while maintaining operational viability across clinical,
humanitarian, and deep-space environments. All functional safety, immutability, and compliance
claims remain subject to formal verification, testing, and regulatory assessment.

The integration of the A12 [P+N+D] ensures a Sovereign-In-The-Loop (SITL) control model
that protects the "Humanitarian Shield." By anchoring our architecture in deterministic silicon
rather than probabilistic code, and achieve the 2027 Deterministic Horizon, providing absolute
safety and accountability in clinical care.
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A13a Non-Agentic Deterministic Medical Mobility Enclosure Architecture (Super Supreme Guardian Platform)
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A‘I 3C Non-Agentic Deterministic High-Payload Robotic Manipulator
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A12 B-Shell + A7 Bridge for Full HSA Clinical Governance Deployment
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A13 INTEGRATED DETERMINISTIC ENCLOSURE SCHEMATIC LAYOUT
Unified Integration of A11, A10a (A7a-A7b—-A8) within the A13 Governance Core
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The technology is deployed across various ruggedised platforms, including deep space
appliances, humanitarian field stacks, and medical mobility enclosures. By integrating

physical safeguards like the "Sacred Pause" and hardwired kinetic constraints, the

system ensures that Al can only observe or advise while humans retain absolute control.

Ultimately, these documents describe a fail-safe methodology for high-stakes
environments where preventing autonomous harm is a critical priority.

Here is the Hybrid Deterministic Architecture—integrating Unconfined Non-Deterministic

Clinical Software (UNDCS) moderation with the A12 hardware core—presented as a structural

data table, followed by the official module registry from the NAIGE framework.

Hybrid Deterministic Governance Architecture

This table outlines the schematic layout bridging the software-based "Advisory Stratum" with

the deterministic hardware execution layers, specifically maintaining 1 ms deterministic

oversight and SHA-512 forensic finality.
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Architectural Stratum Key Components

Governance Function & Performance
Metrics

Advisory Stratum Retrieval-Augmented

(UNDCS Software Generation (RAG),

Moderation / Bridged Agent-Agent

RAG Layer) Moderation, Red
Teaming, Guardrails

WGO001 905nm
LiDAR, FPPA Pre-
processor, Hardware
Comparators,
3ZEROS™ Protocol

P-Layer (Privacy-by-
Physics Sensing)

N-Layer (Deterministic 1 kHz Hardware
Delijberation & Master Clock, Sacred
Sovereign Gates) Pause™, Tripartite .1x

Restricts open-ended probabilistic
generation by grounding Al outputs in
validated clinical guidelines. Multi-agent
systems self-monitor and cross-check
data for accuracy before it can be
proposed to the hardware layer.

Strips biometric identity entirely at the
silicon level by translating raw point
clouds into an anonymized 96-cell voxel
grid. Delivers purely mathematical Center
of Mass (CoM) kinematic vectors to the
downstream pipeline, physically enforcing
"Zero Camera, Zero Audio, Zero Cloud".

Operates on a synchronous 1 kHz clock to
guarantee 1 ms deterministic oversight
with zero asynchronous software bypass

Key, FSM Safety Kernel paths. Enforces a mandatory hardware-

U7 One-Shot
Sequencer (Sovereign
Brake™), Enhanced
WD117 Ledger, OTP
Silicon Fuses

Immutable
Accountability &
Ultimate Fail-Safes
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timed delay (25-1000 ms) and restricts
physical movement limits to +0.05 mm,
requiring multi-factor human authorization
to proceed.

In the event of a constraint breach,
instantly severs physical power to
actuators. Every event and human
authorization is recorded using SHA-3-
512 hashes and post-quantum signatures,
permanently sealed into Write-Once-
Read-Many (WORM) memory and One-
Time Programmable fuses for unalterable
forensic finality.



Integrated Deterministic Non-Agentic Governance Core (Clinical Eldercare Platform)
Unified Physical Enclosure for Hardware-Enforced Zero-Agentic Execution
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Hybrid Clinical Al Safety Architecture: Semantic—-Deterministic Bridging for Human-Sovereign Action
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Deploying Non-Agentic Al Governance to the Hospital

Ward
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Module 1 — The Paradigm Shift

From Probabilistic Software to Deterministic Hardware

The central problem of clinical Al is not that models are inaccurate — accuracy improves every
year — but that they are probabilistic, and a probabilistic system placed in control of a physical
actuator carries a category of risk that no accuracy figure resolves. A model that is right 99.9 per
cent of the time is, in a busy ward across a year of operation, wrong often enough to matter, and
the moment it is wrong while holding kinetic authority, the failure is not a bad recommendation
but a bad action. The industry names the deeper version of this hazard agentic drift: the tendency
of an autonomous system to expand its own decision scope, taking moves that were never
explicitly authorised because nothing in its architecture physically prevents them.

Non-Agentic Al Governance answers this not by making the model better but by making the model
unable to act. The governing rule of the entire framework is deliberately plain, and it is stated as
a hierarchy of authority: Al observes; Al advises; Al builds; the Elder decides. The clinician — or in
the eldercare setting, the resident and their carers — holds the deciding authority, and the machine
is architecturally confined to the first three verbs. This is the Doctrine of Stillness, carried under
the constant P-LIFE 1.00: the default state of the system is mechanical stillness, and it cannot
move unless verified human authority is present. Stillness is not the system waiting for a
command; it is the system being physically incapable of motion until a human closes the loop.
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The Orange Code 110% Cap. One mechanism deserves early mention because it captures the
philosophy in a single component. The Orange Code 110% Cap (portfolio reference PO0G) is a
computational straitjacket: it physically restricts the advisory Al to approximately 1.1 times the
processing resources its specific task requires, denying it the surplus cycles that unconstrained
hallucination and scope-expansion would need. It is governance by scarcity — the machine is
given exactly enough to do its job and not one cycle more. A system that cannot spare the
computation to act beyond its remit is a system that will not.

Module 2 — The NAIGE Architectural Stratum

Separating Advice from Action in Physical Layers

The Non-Agentic Al Governance Engine (NAIGE) is organised as a stack of physical layers, each
with a defined role, arranged so that advisory intelligence and kinetic execution never share a
substrate. The separation is the whole point: an attacker or a fault in the advisory layer must not
be able to reach the layer that moves things.

e Advisory Stratum. This is where probabilistic clinical language models operate. They read,
they reason, they suggest — and they possess zero actuation rights. Nothing they produce
reaches a physical actuator except through the gated path below. Their output is a proposal,
never a command.

e P-Layer (Privacy). A hardware sensing block built on 905nm LiDAR that captures the
geometry of a scene while stripping biometric identity at the point of capture. Privacy is
enforced here as physics, not policy — the identifying data is never formed, so it can never
leak. Module 3 treats this in full.

e N-Layer (Deterministic). The layer that guarantees timing. It operates on a synchronous 1
kHz master clock, providing 1.0 ms deterministic oversight and blocking any asynchronous
software attempt to slip past the governance window. Where the advisory layer is
probabilistic, this layer is clockwork — and clockwork cannot be argued with.

Fail-Safe / Forensic Layer. The layer of last resort, housing the WD117 immutable ledger and
the U7 sequencer for instant power severance. When anything goes wrong, this is the layer that
records it unalterably and, if required, removes power. Module 4 treats both mechanisms.

The Component Registry

Three named components anchor a ward deployment. The A12 [P+N] Deterministic Black Box is
the terminal governance gate — the point through which any proposed physical action must pass,
combining deterministic oversight with a synchronous master clock. The A13 family provides the
physical embodiments: Al3a the mobility enclosure, A13b the sensing limb, A13c the high-
payload clinical robotic platform. And the A7 Bridge Hub is the sole ingress chokepoint — the
single mandatory doorway that filters non-deterministic advisory data into deterministic packets
before any of it can approach a clinical actuator. One gateway, deliberately, so there is exactly one
place to secure and exactly one place to audit.
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NAIGE Capstone Architecture Visualization
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Module 3 — Privacy-by-Physics & the 3ZEROS™ Protocol

Protecting Dignity Where Patients Are Most Vulnerable

The ward is the most privacy-sensitive environment in medicine: patients are undressed,
examined, incontinent, confused, dying. Conventional monitoring answers the safety need by
adding cameras and microphones — and in doing so creates a permanent surveillance record of
people at their most exposed. The 3ZEROS™ protocol refuses that trade entirely, and enforces
the refusal in hardware.

Zero Camera, Zero Audio, Zero Cloud. No optical imaging hardware. No microphone and no
operating-system audio path. No route to any external network or cloud service. These are not
configuration settings that an administrator could change; in a compliant deployment they are
properties of the hardware build — the camera is not disabled, it is absent; the cloud is not
firewalled, it does not exist as a reachable destination.

LiDAR voxelisation. How, then, does the system see a fall? The WG001 / WM003 905nm LiDAR
captures a geometric point cloud of the room and translates it, through a Field Programmable
Probability Array, into an anonymised 96-cell voxel occupancy grid — yielding only centre-of-
mass position and velocity vectors. The system knows that a mass has moved rapidly toward the
floor; it does not know, and cannot record, who the person is or what they look like. Safety is
preserved; identity is destroyed at the sensor. You cannot leak what you never captured.

Zero Cloud and the 24-hour purge. All processing is local — edge only — and an automated
purge daemon wipes short-term session memory on a cycle of under twenty-four hours. The
system holds no long memory of any individual; it holds only enough to keep them safe in the
moment.
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The Elder Dignity Score. Dignity is made measurable so it can be governed. The Elder Dignity
Score™ is a qualitative audit metric with a design-intent target above 8.9 out of 10, deducting
points for any unauthorised sensor or any cloud handshake. A deployment that quietly adds a
camera or opens a network path does not merely violate a rule — it registers a falling score on the
dashboard that governs the ward. The target figure is a design-intent specification pending
validation.

Module 4 — Sovereign Authorisation & the Sacred Pause™

The Human-in-the-Loop, Enforced in Circuitry

The heart of the architecture is the mechanism by which a human, and only a human, releases a
physical action. It has three parts: a mandatory pause, a triple-factor key, and a fail-loud brake.

The Sacred Pause™. Before any downstream kinetic signal can propagate, it is held in a
mandatory hardware-timed window — in the design, of the order of 25 to 1000 milliseconds —
burned into the FPGA bitstream itself. This is not a software timer that could be shortened or
skipped; it is a property of the gate's silicon. The pause exists to force a deliberation window: a
physical interval in which the clinician can see, verify, and if necessary refuse, before the machine
proceeds. It is the opposite of automation's promise of instant action — a deliberate, engineered
hesitation, placed where hesitation saves lives.

The Tripartite .1x Key™. Release requires three simultaneous human inputs, evaluated together
by programmable-logic-controller ladder logic — an anti-doppelganger lock that no single
spoofed signal can satisfy. The three factors are deliberately different in kind: a biological factor
(aniiris scan issuing a signed token that expires in under five seconds), an intent factor (a deliberate
keypress on the console confirming the operator means to proceed), and a kinetic factor (a foot-
pedal dry-contact switch requiring a real physical motion of the body). Biology proves who; intent
proves choice; motion proves presence. A compromised model can forge none of them, and
certainly not all three at once.

The Fail-Loud Doctrine & Sovereign Brake™. The system is designed to fail loudly, never silently.
If the system heartbeat is interrupted — by a network breach, a power event, or a tamper — the
U7 one-shot sequencer cuts the low-dropout power rails in a design-intent time of under 1.05
milliseconds and sounds a local, non-networked physical alarm. Silence, in this architecture, is
made impossible to fake: an attacker may perhaps stop the system, but cannot stop it quietly. The
braked state is the safe state, and the system returns to it whenever certainty is lost.

The WD117 immutable ledger. Every consequential event follows a commit-to-finality path:
hashed with SHA-3-512, carried under post-quantum signatures, and terminating in one-time-
programmable silicon fuses that create a forensic record no party — operator, vendor, or intruder
— can retroactively alter. When a family, a coroner, or a regulator asks what happened, the answer
is written in fuses. All cryptographic and timing parameters stated here are design-intent, pending
prototype realisation.
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Module 5 — Hospital Ward Deployment

From Architecture to the Bedside

Deployment translates the architecture into ward-specific configurations, governed by a filter that
sits between the advisory intelligence and the hospital's own IT systems.

The Non-Agentic Filter. Placed between the clinical language model and the hospital IT estate,
the filter enforces a small set of absolute rules: no direct writes to the electronic health record
without triple-factor authorisation; no autonomous order creation and no autonomous alert
injection; no transmission of raw sensor data — only structured, minimal records of the form {state,
timestamp, room identifier} are permitted to cross; and no model-to-model escalation, so that one
Al cannot recruit another to expand its reach. The filter is the structural firewall between the
probabilistic world of advice and the deterministic world of care.

Namespace isolation. The separation is enforced at the level of the system's own address space:
total logical and physical separation of the probabilistic language-model namespace from the
programmable-logic and control namespace that governs actuators. The advisory intelligence has
no addressable path to the hardware that moves. It can ask; it cannot reach.

Matching the Stack to the Ward

Different wards carry different risks, and the WM-Series stack is deployed to match:

e Geriatric and rehabilitation wards prioritise WMOO3 (fall prevention) and WMO0OG6 (clinical
zone lock) — the falls and wandering risks that dominate elder care.

e General medical wards deploy WMOO1 (clinical vital monitor) under P-001 governance —
continuous observation without surveillance.

e Operating theatres and intensive care carry the highest-priority stack, requiring WMO008
(clinical tri-lock) and WMO0O09 (surgical ABC+2S) for theatre-grade governance where the
margin for error is smallest.

The principle is proportionality: the governance weight matches the kinetic risk of the environment.
A rehabilitation ward and an operating theatre are not the same hazard, and are not given the
same stack.

Module 6 — The 10-Point Sovereignty Audit

What Must Pass Before Anything Goes Live

No deployment is permitted to operate, and none may resume after maintenance, until it passes a
ten-point sovereignty audit. The rule governing the audit is unforgiving by design: any single point
of failure locks the entire system in maintenance mode. There is no partial pass, because a
governance architecture that is 90 per cent enforced is not enforced. The ten points, presented as
the deployment dashboard requires them:
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Orange Code Cap. CPU ceiling confirmed at the 1.1x limit.

FPGA Timing. The Sacred Pause™ window verified on an oscilloscope against its specified
bounds.

Zero Camera. No optical imaging hardware physically present.

Zero Audio. No microphone hardware and no operating-system audio drivers.
Zero Cloud. No TCP/IP route to any external network.

24-Hour Purge. The purge daemon confirmed active on a cycle under 24 hours.
PLC Logic. The tripartite authorisation ladder verified end to end.

Iris Module. A valid signing key present, token expiry under 5 seconds.

© © N o o~ W

Foot Pedal. Dry-contact continuity confirmed on the kinetic factor.

10. LLM lIsolation. No GPIO or PLC access from the language-model network namespace.

The audit is the moment the philosophy becomes procedure. Each point is a physical fact that can
be checked with an instrument — an oscilloscope trace, a continuity meter, an absent connector
— not a promise that can be believed or doubted. That is the discipline of the whole framework
compressed into a checklist: audit objects, not promises.

Closing — The Ethical Floor

The recurring image of this work is a floor of concrete. Ethical principles in healthcare Al are usually
poured as ink — codes, policies, guidelines — and ink, however well written, can be crossed. This
architecture proposes instead to pour the ethical floor in concrete: to take the principles everyone
already agrees on (the Al advises, the human decides, the patient's dignity is protected, every
action is accountable) and set them into hardware that cannot be argued with, drifted past, or
quietly reconfigured.

The honest boundary must close the volume as it opened it. None of this is built yet. The
architecture is fully specified and protected as a patent family; the prototype awaits the funding
that will make it real. What this volume offers is not a product but a design and a discipline —
placed in the open, ahead of the hardware, so that the people who govern clinical Al can weigh it,
challenge it, and improve it. The FPGA delay, when it exists, will be as immutable as the speed of
light. Until then, it is a promise made in silicon-to-come, declared honestly as design-intent.

We Innovate Save Lives.
Citation & Component Register

This register lists the named components and prior volumes referenced in this work, for citation
and cross-reference. All are the intellectual work of the author under the entity Non-Agentic
Governance Singapore (ACRA T260229801).

57



Reference

Description

A12 [P+N+D]

Deterministic Black Box — terminal governance gate for physical actions

Al3a/b/c

Mobility Enclosure / Sensing Limb / High-Payload Clinical Robotic Platform

A7 Bridge Hub

Sole ingress chokepoint; advisory-to-deterministic packet filter

WD117 Ledger

Immutable write-once forensic ledger; SHA-3-512, OTP silicon fuses
(design-intent)

U7 Sequencer

One-shot power-severance sequencer; Sovereign Brakeactuation

WM-Series

Ward-matched clinical modules (WM001, WM003, WM006, WMO008,
WMO009)

P006/P-001/P-003

Orange Code Cap / vital-monitor governance / Non-Agentic Filter (portfolio
references)

Prior volumes

WISLSeries, incl. No. 69 (audit objects doctrine) to No. 75 (The Deterministic
Complement)
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Mapping the NAIGE framework to EU & US Al
regulations

This guide provides a step-by-step visual overview of how the NAIGE hardware framework
enforces compliance with both EU and US Al regulatory requirements. It's useful for anyone
evaluating how physical, hardware-based controls can satisfy strict Al governance mandates
rather than relying solely on software policy. By following this guide, you'll learn how NAIGE's
core mechanisms map to specific regulatory priorities and how each mechanism delivers a
concrete compliance outcome.

Each section below corresponds to a key regulatory priority, with detailed explanations of the
physical mechanisms and their compliance outcomes.

1. Understand the NAIGE framework overview

Start by reviewing the central diagram mapping NAIGE hardware mechanisms to regulatory
priorities. Note the split between EU Al Act & MDR Compliance (left) and US FDA TPLC &
GMLP Alignment (right).

Overview of NAIGE framework mapping to EU & US regulations, showing hardware modules,
compliance mechanisms, and regulatory priorities
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US FDA TPLC & GMLP ALIGNMENT

REAL-WORLD MONITORING VIA
ENHANCED WD117 LEDGER

P

Every event cryptographically signed &
permanently recorded by fracturing/charring
One-Time Programmable (OTP) silicon fuses

EU Al ACT & MDR COMPLIANCE

MANDATORY HUMAN OVERSIGHT
(SOVEREIGN-IN-THE-LOOP)

25-1000 ms

Sacred Pause™

PRIVACY-BY-PHYSICS BN Qg window

(3ZEROS™ PROTOCOL) £0:Data Privacy

‘Sacred Pouss™ & Trparite Ky | Mandatoey humen
3ZERDS™ Protocol [LIDAR] | Identity destroyed at the sensor level

lover | liconuses
oo T T

US:Kisk Miigation

CHARRED SILICON FUSES

Anonymous PREVENTING “"AGENTIC DRIFT” ORANGE CODE 110%
-cell | grid &
THE TRIPARTITE 1x KEY mnw:’;‘:’;i’::‘:[::ﬁ;:‘:" o THROUGH HARDWARE CHOKEPOINTS ~ COMPUTATIONAL CAP
AUTHORIZATION anonymized 96-cell voxel grid, AZBRIDGE HUB
stripping identity at the silicon level

G &

T i

CYBERSECURITY VIA x.1
ELDERCARE EMBODIMENT

1.1x BASELINE
'\ CAP

N \C"’? N2
s P puvsicaL
SCAN e KINETIC

CRYPTOGRAPHIC FOOT PEDAL
TOKEN

Hardware physically restricts
processing resources to 1.1x the

Unauthorized
Actions baseline requirement, starving the
system of power needed to “hallucinate”

Kinetic action requires simultaneous

multi-factor human authorization Uses the A7 Bridge Hub as an ingress

<1.85ms if an anomaly is detected

& ch:kepoir;‘! lll) filter out Al hallucinations e ——
‘ Air-gaps clinical apparatus; unauthorized autonomous actions -
U7 Sovereign Brake sovers power in e YOT‘}#;ESDA‘{?J":::EEN%YCLE
~

Kinetic action

REGULATORY STRATEGY SUMMARY

SOFTWARE POLICY VS, THE P-LIFE 1,00 CONSTANT
PHYSICAL ENFORCEMENT (INACTION-AS-SAFE-DEFAULT)
NAIGE converts “Policy into Physics" System defaults to absolute mechanical
1o bypass software-only governance soliness in any breach, providing legally
vulnerabilities defensible hardware proof of inaction ABSOLUTE MECHANICAL

requires N —
simultaneous m - =)
/. multi-factor-ization -
Al HARDWARE
(Observes & Advises)  (Ultimate Authority)
rates probabilistic software from kinetic
‘execution, ensuring Al only “observes & advises”

A NotebookLM

Generated under NAP 4.0 | Tiger Sovereign Blueprint | We Innovate Save Lives

Reference the regulatory strategy summary at the bottom of the diagram, which contrasts
software policy with physical enforcement

59



The core NAIGE Framework hardware module sits at the center, labeled "Policy as Physics:
Mapping the NAIGE Framework to EU & US Al Regulations."

Observe the following key compliance mechanisms:
e Mandatory Human Oversight: Enforced by a physical delay (25-1000 ms) for human

deliberation.

e Privacy-by-Physics (3ZEROS Protocol): Uses 905nm LIDAR and a 96-cell voxel grid for
anonymous spatial data.

e Tripartite .1x Key Authorization: Requires iris scan, cryptographic token, and kinetic foot
pedal for multi-factor authentication.

e Cybersecurity via x.1 Eldercare Embodiment: Air-gapped physical separation for
anomaly detection.

e Real-World Monitoring via Enhanced WD117 Ledger: Cryptographically signed,
permanent event records using silicon fuses.

e Agentic Drift Prevention: Hardware chokepoints (A7 Bridge Hub) filter unauthorized
actions.

e Computational Cap (Orange Code 110%): Hardware restricts Al processing to a 1.1x
baseline.

e Total Product Life Cycle (TPLC) Alignment: Ensures compliance throughout the Al

system's lifecycle.

2. Compare software vulnerability vs. hardware certainty

Examine the paradigm shift from conventional Al governance (software-based) to NAIGE
hardware governance.

Conventional Al governance:
e Visual: Tangled code flow, "System Override" alert, firewall bypass.

e Traits: Probabilistic, asynchronous, malleable.

o Failure modes: Authority drift (Al expands scope unexpectedly), hacker infiltration.
NAIGE hardware governance:
e Visual: Mechanical gears locked by a physical lever.

e Traits: Deterministic, synchronous, immutable.
o Safe default: Mechanical stillness (P-LIFE 1.00™) as the hardwired default.

NAIGE moves the governance perimeter from software to physical circuitry for absolute safety.
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3. Architect compliance for the European Union (Al Act & MDR)

Review the compliance table mapping EU mandates to NAIGE hardware solutions and their
performance metrics:

1. Mandatory Human Oversight: N-Layer (Sacred Pause™) ensures 100% trajectory
deviation blocking.

2. Biometric Privacy: P-Layer (3ZEROS™ Protocol) strips identity at the silicon level.

3. Cybersecurity & Robustness: x.1 Eldercare Embodiment provides complete IT network

air-gapping and fail-loud local alarms.

Note: NAIGE uses physical engineering — not just software — to meet strict EU

(-]

requirements for risk categorization, cybersecurity, and privacy.

4. Enforce mandatory human oversight (Sovereign-in-the-Loop)

This step focuses on the two-phase process for human oversight.

Phase 1: The Sacred Pause™
e A hardware delay of 25-1000 ms blocks instant kinetic action, creating a physical

window for human deliberation.

e Visual: A hardware gate interposed between the Al proposal and the robot actuators.

Phase 2: The Tripartite .1x Key™
Requires three-factor authentication:
e Iris scan (biological)

e Cryptographic token (intent)
e Physical kinetic foot pedal (motion)

Key principle: "Motion proves presence. Biology proves who. Intent proves choice."

This mechanism ensures that compromised models cannot bypass human oversight.
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Diagram showing the Sacred Pause hardware gate, iris scan, cryptographic token, and kinetic foot
pedal for human oversight

l ! l l
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EU Priority: Mandatory Human Oversight (Sovereign-in-the-Loop)

The EU Al Act requires strict oversight for high-risk Al. NAIGE mathematically guarantees this through
the N-Layer, placing a literal hardware gate between the Al's proposal and the robot’s actuators.

Phase 1: The Sacred Pause™ . =--% Phase 2: The Tripartite .1x Key™
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5. Halt agentic drift & throttle hardware (US priority)

Separate probabilistic software from kinetic execution using the following mechanisms:
e Advisory Stratum: Al output is processed with zero actuation rights.

e Chokepoint (A7 Bridge Hub): Filters unauthorized actions and hallucinations at the
hardware ingress.

e The Straitjacket (Orange Code 110% Cap): A computational straitjacket restricts
processing resources to a 1.1x baseline, physically starving the system of surplus power

needed for hallucinations or drift.

This ensures Al cannot autonomously generate unauthorized actions.
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6. Achieve real-world monitoring & absolute finality (US priority)

Implement continuous monitoring and forensic finality using physical silicon fuses:
e Enhanced WD117 WORM Ledger: Every system event and human authorization is

hashed and cryptographically signed.

e One-Time Programmable (OTP) Fuses: Records are written by physically blowing
silicon fuses.

e Visual: Intact silicon fuse bridge, fractured fuse with blown thermal overload gap, and

permanent silicon rupture.

Note: The audit trail cannot be modified, deleted, or hacked, providing unassailable
E evidence for regulatory compliance.

Diagram showing silicon fuse bridge, fractured fuse, and permanent silicon rupture for forensic finality

s Priority: Real-World Monitoring & Absolute Finality ¢’

The FDA requires rigorous continuous monitoring. NAIGE achieves absolute forensic finality not through
software logs, but by permantently altering the physical properties of silicon.

Enhanced WD117 WORM Ledger One-Time Programmable (OTP)

e map e r o e ] Fractured Fuse with Blown
Every system event and human Thermal Overload Gap Records are written by blowing
authorization is hashed and physical silicon fuses.
cryptographically signed. l—L\
7 J

' &
/ N\t
Intact Silicon Fuse Bridge Permanent Silicon Rupture

The Result
The audit trail cannot be modified, deleted, or
hacked by any party, providing unassailable
+ evidence for regulatory compliance. +
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Summary

By following these steps, you now understand how the NAIGE hardware framework enforces
regulatory compliance for Al systems through physical mechanisms, ensuring both EU and US
requirements are met with absolute certainty. You're ready to apply these compliance mappings
to your own Al governance evaluations.
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