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sí;´ͥâİǗŞǚōİŏƚ̳̱̲ͥΈ ̳̲̫Έ̫̱̳̰̭Έ̳Έ̯ͥ

=ƴǗȕǚƇŹƁǮͥ
ùƇǮƞŞͭͥͥsƧƧǶǮİōƞŞͥnİǚŖȏİǚŞΈMƩŸƴǚŏŞŖͥ´ƴƩΈ ŹŞƩǮƇŏͥ sͥgƴȎŞǚƩİƩŏŞͥ ǚŏƁƇǮŞŏǮǶǚŞͥΌͥ´ s̮̪ͥͫͥ
íǶōǮƇǮƞŞͭͥͥnİǚŖȏİǚŞΈMƩŸƴǚŏŞŖͥ´ƴƩΈ ŹŞƩǮƇŏͥ sͥgƴȎŞǚƩİƩŏŞͥ ǚŏƁƇǮŞŏǮǶǚŞͥΌͥ´ s̮̪ͥͫͥ
íŞǚƇŞǢͭͥͥĘsí¨ͥŞΈōƴƴƚͥíŞǚƇŞǢͥ´ƴ̱̱ͫͥͥǮƴͥ´ƴ̲̪ͫͥͥΌͥsƩǮŞŹǚİǮŞŖͥsí;´ͥMŖƇǮƇƴƩͥ
âǶōƞƇǢƁŞǚͭͥͥMŖȏƇƩͥ¦ƴƁͥ
ǶǮƁƴǚͭͥͥMŖȏƇƩͥ¦ƴƁͥĘǶƇͥ¦ƇİǮͥ
MƩǮƇǮȕͭͥͥ =å ͥù̬̰̪̬̬̳̲̪̫ͥ
âİǚŞƩǮͥâİǮŞƩǮͭͥͥíg̪̬̪̰̪̭̫̪̳íùĘͥ
´¨;ͥ¨ŞŹİƞͥDŞǗƴǢƇǮͭͥͥå̬̰̪̬̫̳Έ̪̪̯ͥ΅ͥå̬̰̪̭̪̬Έ̪̪̱ͥ
MŖƇǮƇƴƩͭͥͥ´İǮƇƴƩİƞͥíŞŏƴƩŖͥMŖƇǮƇƴƩ̬̪̬̰ͬͥͥ
fƴǚƧİǮͭͥͥâİǗŞǚōİŏƚ ͥ
¨İƩŹǶİŹŞͭͥͥMƩŹƞƇǢƁͥ
íǶōƗŞŏǮͭͥͥ ǚǮƇŸƇŏƇİƞͥsƩǮŞƞƞƇŹŞƩŏŞͥͼͥ´ƴƩΈ ŹŞƩǮƇŏͥgƴȎŞǚƩİƩŏŞͥͼͥnİǚŖȏİǚŞΈMƩŸƴǚŏŞŖͥíİŸŞǮȕͥͼͥ=ƞƇƩƇŏİƞͥ sͥ

=ƞİǢǢƇŸƇŏİǮƇƴƩͭͥͥ²ŞŖƇŏİƞͥsƩŸƴǚƧİǮƇŏǢͥͼͥ sͥMǮƁƇŏǢͥͼͥMƧōŞŖŖŞŖͥíȕǢǮŞƧǢͥͼͥMƞŖŞǚŏİǚŞͥùŞŏƁƩƴƞƴŹȕͥ
ͥ

sƧƧǶǮİōƞŞΌͥnİǚŖȏİǚŞΈMƩŸƴǚŏŞŖͥ´ƴƩΈ ŹŞƩǮƇŏͥ sͥgƴȎŞǚƩİƩŏŞͥ ǚŏƁƇǮŞŏǮǶǚŞͥΌͥͥ´ s̮̪ͥͫͥͥͼͥͥ´ s̬̪ͥͫ
̫̬ͥΖâϔ´ϔDΗͥDŞǮŞǚƧƇƩƇǢǮƇŏͥ;ƞİŏƚͥ;ƴȔͥͥͼͥͥní ͥDŞǮŞǚƧƇƩƇǢǮƇŏͥnƴǚƇȠƴƩͥͥͼͥͥ=İǗǢǮƴƩŞͥ ̫̪İͥåƴƴǮͥƴŸͥùǚǶǢǮͥ
ĘD̫̫̱ͥ¨ŞŖŹŞǚͥͼͥĀ̱ͥíƴȎŞǚŞƇŹƩͥ;ǚİƚŞͥͼͥíƴȎŞǚŞƇŹƩΈƇƩΈǮƁŞΈ¨ƴƴǗͥ
̫̭İͥ¦=¨ͥfâg ͥͼͥ ̫̭ōͥ¨ƇD åͥİǚǚİȕͥͼͥ ̫̭ŏͥDŞǮŞǚƧƇƩƇǢǮƇŏͥnƇŹƁΈâİȕƞƴİŖͥåƴōƴǮͥ²İƩƇǗǶƞİǮƴǚͥ
ͥ

DMùMå²s´síùs=ͥí fMùĞͥ

nİǚŖȏƇǚŞŖͥfí²ͥǢǮİǮŞͥƧİŏƁƇƩŞͫͥ´ƴͥ
İǢȕƩŏƁǚƴƩƴǶǢͥǗİǮƁǢͫͥ´ƴͥǢƴŸǮȏİǚŞͥ
ōȕǗİǢǢͫͥ

;í¿¨ĀùMͥâåsė =Ğͥ

̭ĩMå¿íέͥΌͥĩŞǚƴͥ=İƧŞǚİͥͼͥĩŞǚƴͥ ǶŖƇƴͥ
ͼͥĩŞǚƴͥ=ƞƴǶŖͫͥsŖŞƩǮƇǮȕͥǢǮǚƇǗǗŞŖͥİǮͥǢƇƞƇŏƴƩͫͥ

s²²Āù ;¨Mͥ ==¿Ā´ù ;s¨sùĞͥ

¿ùâͥíƇƞƇŏƴƩͥfǶǢŞͥŸƇƩİƞƇǮȕͫͥín Έ̭Έ̯̫̬ͥϔͥ
âƴǢǮΈäǶİƩǮǶƧͥǢŞİƞͫͥĀƩİƞǮŞǚİōƞŞͥōȕͥİƩȕͥ
ǗİǚǮȕͫͥ

=ƴǗȕǚƇŹƁǮͥΫͥέͥ´ƴǮƇŏŞͥ

Ϋ̬̪̬̰ͥͥ´ƴƩΈ ŹŞƩǮƇŏͥgƴȎŞǚƩİƩŏŞͥíƇƩŹİǗƴǚŞͥΒ =å ͥù̬̰̪̬̬̳̲̪̫Γͫͥ ƞƞͥǚƇŹƁǮǢͥǚŞǢŞǚȎŞŖͫͥ

´ƴͥǗİǚǮͥƴŸͥǮƁƇǢͥǗǶōƞƇŏİǮƇƴƩͥƧİȕͥōŞͥǚŞǗǚƴŖǶŏŞŖͬͥŖƇǢǮǚƇōǶǮŞŖͬͥǮǚİƩǢƧƇǮǮŞŖͬͥƴǚͥǢǮƴǚŞŖͥƇƩͥİƩȕͥǚŞǮǚƇŞȎİƞͥǢȕǢǮŞƧͥƇƩͥİƩȕͥŸƴǚƧͥƴǚͥōȕͥİƩȕͥƧŞİƩǢͥ
ΌͥŞƞŞŏǮǚƴƩƇŏͬͥƧŞŏƁİƩƇŏİƞͬͥǗƁƴǮƴŏƴǗȕƇƩŹͬͥǚŞŏƴǚŖƇƩŹͬͥƴǚͥƴǮƁŞǚȏƇǢŞͥΌͥȏƇǮƁƴǶǮͥǮƁŞͥǗǚƇƴǚͥȏǚƇǮǮŞƩͥǗŞǚƧƇǢǢƇƴƩͥƴŸͥ´ƴƩΈ ŹŞƩǮƇŏͥgƴȎŞǚƩİƩŏŞͥ
íƇƩŹİǗƴǚŞͬͥŞȔŏŞǗǮͥŸƴǚͥōǚƇŞŸͥǙǶƴǮİǮƇƴƩǢͥŸƴǚͥİŏİŖŞƧƇŏͥŏƇǮİǮƇƴƩͬͥǚŞȎƇŞȏͬͥƴǚͥǚŞǢŞİǚŏƁͥǗǶǚǗƴǢŞǢͥȏƇǮƁͥŸǶƞƞͥİǮǮǚƇōǶǮƇƴƩͫͥ

ƞƞͥǮǚİŖŞƧİǚƚǢͬͥΒ=ƞİǢǢŞǢ̳̮̬̫̪̮̮̮̯ͥͬͥͬͥͬͥͬͥΓ̭ͬͥĩMå¿íέͬͥíİŏǚŞŖͥâİǶǢŞέͬͥ ;=ϔ̬íϔnέͬͥ ;=ϔ̬íͥgǶİǚŖƇİƩέͬͥ ;=ϔ̬íϔnͥ
fǚİƧŞȏƴǚƚέͬͥ ;=ϔ̬íϔnͥgǶİǚŖƇİƩέͬͥ´ƇŹƁǮƇƩŹİƞŞΝǢͥMȕŞǢͥ=İǚŞέͥİǚŞͥǗǚƴǗǚƇŞǮİǚȕͥǮƴͥ´ƴƩΈ ŹŞƩǮƇŏͥgƴȎŞǚƩİƩŏŞͥíƇƩŹİǗƴǚŞέͥİƩŖͥ
ǗǚƴǮŞŏǮŞŖͥǶƩŖŞǚͥíƇƩŹİǗƴǚŞͥǗİǮŞƩǮͥƞİȏͥİƩŖͥǮǚİŖŞƧİǚƚͥǚŞŹƇǢǮǚİǮƇƴƩͫͥͥ
ͥ
ƞƞͥİǚŏƁƇǮŞŏǮǶǚİƞͥİƩŖͥǮŞǚƧƇƩƴƞƴŹȕͥƇƩŏƞǶŖƇƩŹͥŏƴƩŏŞǗǮǢͥƇƩŏƞǶŖƇƩŹͥùƇŹŞǚͥͫȔ̫ƚŞȕͬͥâΈ¨ƇŸŞ̫̪̪ͥͫͬͥíƴȎŞǚŞƇŹƩͥ;ǚİƚŞͬͥ¦ƇƩŞǮƇŏͥfƴƴǮͥâŞŖİƞ΅;ǶǮǮƴƩͬͥ
ùǚƇǗİǚǮƇǮŞͥ¨İǮŏƁͬͥ¿ǚİƩŹŞͥ=ƴŖŞ̫̫̪ͥϭͥ=İǗͥİǚŞͥǗǚƴǗǚƇŞǮİǚȕͥƴŸͥ´ƴƩΈ ŹŞƩǮƇŏͥ sέͥİƩŖͥ´ƴƩΈ ŹŞƩǮƇŏͥgƴȎŞǚƩİƩŏŞͥíƇƩŹİǗƴǚŞέͥ

ùƁƇǢͥƧƴƩƴŹǚİǗƁͥȏİǢͥŖŞȎŞƞƴǗŞŖͥȏƇǮƁͥ sΈİǢǢƇǢǮŞŖͥŖǚİŸǮƇƩŹͥǮƴƴƞǢͬͥƇƩŏƞǶŖƇƩŹͥâŞǚǗƞŞȔƇǮȕέͬͥäȏŞƩέͬͥgŞƧƇƩƇέͬͥgǚƴƚέͬͥİƩŖͥ=ƞİǶŖŞέͬͥ
=ƁİǮgâùέͥİǢͥȏŞƞƞͥİǢͥǢǮǚǶŏǮǶǚİƞͥǮŞƧǗƞİǮŞǢͥŸǚƴƧͥùŞƧǗƞİǮŞͫƩŞǮέͫͥ ƞƞͥİǚŏƁƇǮŞŏǮǶǚİƞͥŏƴƩŏŞǗǮǢͬͥǗİǮŞƩǮͥŏƞİƇƧǢͬͥŏƴƩǢǮƇǮǶǮƇƴƩİƞͥŸǚİƧŞȏƴǚƚǢͬͥ
İƩŖͥŹƴȎŞǚƩİƩŏŞͥǮŞǚƧƇƩƴƞƴŹȕͥİǚŞͥǮƁŞͥƴǚƇŹƇƩİƞͥƇƩǮŞƞƞŞŏǮǶİƞͥȏƴǚƚͥƴŸͥǮƁŞͥİǶǮƁƴǚͫͥ sͥǮƴƴƞǢͥŏƴƩǮǚƇōǶǮŞŖͥǗǚƴǢŞͥŖǚİŸǮƇƩŹͥİƩŖͥŖƴŏǶƧŞƩǮͥ
ǢǮǚǶŏǮǶǚƇƩŹͥƴƩƞȕͫͥsƩǮŞƞƞŞŏǮǶİƞͥİǶǮƁƴǚǢƁƇǗͬͥsâͥƴȏƩŞǚǢƁƇǗͬͥİƩŖͥǚŞǢŞİǚŏƁͥŖƇǚŞŏǮƇƴƩͥǚŞƧİƇƩͥǢƴƞŞƞȕͥȏƇǮƁͥMŖȏƇƩͥ¦ƴƁͥĘǶƇͥ¦ƇİǮͥǶƩŖŞǚͥ =å ͥ
ù̬̰̪̬̬̳̲̪̫ͫͥ

ƞƞͥŏƞƇƩƇŏİƞͥǗŞǚŸƴǚƧİƩŏŞͥǮİǚŹŞǮǢͥİƩŖͥǢİŸŞǮȕͥƧŞǮǚƇŏǢͥƁŞǚŞƇƩͥǚŞǗǚŞǢŞƩǮͥŖŞǢƇŹƩΈƇƩǮŞƩǮͥǢǗŞŏƇŸƇŏİǮƇƴƩǢͥǗŞƩŖƇƩŹͥní ͥ=ƞİǢǢͥ;΅=΅Dͥíİ²Dͥ
ȎİƞƇŖİǮƇƴƩͫͥ´ƴͥƁİǚŖȏİǚŞͥǗǚƴǮƴǮȕǗŞͥƁİǢͥōŞŞƩͥǢǶōƧƇǮǮŞŖͥŸƴǚͥǚŞŹǶƞİǮƴǚȕͥİǢǢŞǢǢƧŞƩǮͥİǢͥƴŸͥǮƁŞͥǗǶōƞƇŏİǮƇƴƩͥŖİǮŞͫͥ



 

 

NAIGE Component Registry: Hybrid N12 + Non-B1 + 

x.1 Eldercare Embodiment [Explainer] 

Non-Agentic AI Governance Engine (NAIGE) ð 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 AI 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 "3ZEROSÊ" 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 AI inference 

with mechanical certainty. 

Note: True Kinetic Deterministic requires B1 Kinetic Capstone + P-001 ABC+2S+H FrameworkÊ. Non-B1 is 

advisory-only (Agentic Governance Layer, limited). All other 'deterministic' claims without B1 = Null Enclosure 

(non-clinical). 

 

Compone

nt Code 
Module Name Governance 

Layer 
Technical 

Function 
Safety 

Mechanism 
Hardware/Software 

Specification 
Clinical Application 

NAIGE Capstone / Core 4 N Layer 

(Deterministic) 

Synchronous 

data processing 

via silicon 

capstones 

Sacred Pause 

(Mandatory 

deliberation 

delay); 100% 

trajectory 

deviation 

blocking 

Hardwired synchronous 

core 4 silicon; 1 kHz 

clock speed 

Preservation of patient 

autonomy; Elder dignity 

score maintenance (>8.9) 

A13 Supreme Guardian / 

Medical Mobility 

Enclosure 

Deterministic 

Stratum (P and N 

Layers) 

Patient transport 

with hardwired 

kinematic 

constraints; 

enforces P-LIFE 

1.00 mandate 

Hardwired 

kinematic 

constraint layer; 

unreachable by 

remote bypass; 

non-agentic 

oversight; human 

sovereignty 

A13 family architecture; 

hardware locked safety 

layer 

Patient transport and 

general 

clinical/humanitarian 

governance 

A13a Enclosure N Layer 

(Deterministic) 

Physical 

constraint 

enforcement 

Kinematic 

constraints 

Hardware rooted 

mandate 

Physical safety in robotic 

interaction 

A13b Sensing Limb 

Deterministic 

N Layer 

(Deterministic) 

Patient 

monitoring via 

Lidar and spatial 

voxel grids with 

kinematic vector 

output 

3ZEROSÊ 

(biometric 

stripping) 

Lidar and spatial voxel 

grids; silicon-level 

anonymization 

Continuous patient 

monitoring and dignity 

protection in 

residential/nursing care 

A13c Clinical Robotic Platform Deterministic 

Stratum (N Layer 

/ Advisory P 

Layer) 

Execution of 

clinical tasks via 

high payload 

manipulation, 

hardware 

comparators, 

and voxel grid 

translation 

Kinematic 

constraints; 

Three Zeros; 

strict jerk limits; 

deterministic 

horizon 

compliance; 

inaction as safe 

default; 

Tripartite Tiger 

.1x key access 

latch 

A13 architecture; 

hardware comparators; 

Lidar (LAR) clouds to 

voxel grids; hardware 

execution layer; meets 

HSA class B, C, and D 

standards 

B2B clinical 

intervention; eldercare 

nursing home wards; 

physical safety in 

medical environments 
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A12 

[P+N+D] 

Deterministic Black Box 

(Terminal Gate) 

Hardware Core 

(P, N, and D 

Layers) 

Serves as the 

universal 

deterministic 

governor, 

enforcing human 

authorization 

and mediating 

all downstream 

physical actions. 

Sacred PauseÊ 

(25ï1000ms 

mandatory 

hardware delay) 

and Tripartite 

Latch (Iris + 

Token + Pedal) 

requiring multi-

factor human 

commit. 

1 kHz hardware master 

clock, FSM Safety 

Kernel (±0.05 mm 

jerk/acceleration limits), 

silicon-level isolation. 

Secure clinical execution 

and task verification 

across general healthcare 

and eldercare platforms. 

x.1 Eldercare Cyber-Physical 

Protection Embodiment 

Patent D 

Governance 

Enclosure 

(Forensic / Fail-

Safe Layer) 

Completely 

isolates the care 

apparatus from 

the facility's IT 

network (e.g., 

Wi-Fi, nurse-

call systems) to 

prevent "IT-Gap 

Drift". 

Fail-Loud 

Doctrine: 

Interruption of 

the hardware 

heartbeat 

instantly asserts 

the Sovereign 

Brake and 

triggers a local 

alarm. 

IZEKOSÊ galvanic 

isolation, independent 

hardware alarm (non-IT-

dependent), and Tamper 

Detection Envelope. 

Protects vulnerable 

nursing home residents 

from cyberattacks, 

ransomware, or spoofed 

alerts in the clinical 

network. 

U7 Sequencer (Sovereign 

Brake) 

Forensic / Fail-

Safe Layer 

Instantly severs 

physical power 

to the system 

actuators upon 

any detected 

breach, 

anomaly, or lack 

of authorization. 

Inaction-as-

Safe-Default: 

Defaults the 

system to a state 

of mechanical 

stillness (P-LIFE 

1.00 constant) 

rather than 

degraded 

autonomy. 

Hardware-based One-

Shot Sequencer that 

physically drops LDO 

power rails in < 1.05ms. 

Emergency stop 

enforcement for patient 

mobility enclosures and 

clinical robotic arms. 

A11 Bridge N Layer 

(Deterministic) 

Secure IT to OT 

translation 

Airgapped 

protection 

Jupiter hardened 

enclosure 

High-security clinical 

domains 

A7 Bridge Hub / Translation 

Layer 

N Layer 

(Deterministic 

Chokepoint) 

Acts as the sole 

ingress 

chokepoint, 

translating 

semantic 

advisory data 

into 

deterministic 

hardware 

features. 

Agentic Drift 

Screening: 

Filters incoming 

data for 

contradictions, 

uncertainty, and 

confidence 

scoring before 

admitting it to 

the A12 core. 

Hardware execution 

layer utilizing pRegisters 

for national 

infrastructure 

coordination. 

Safely coordinates 

external B1/OEM AI 

systems with the clinical 

hospital ward. 

WD117 Enhanced WORM Ledger Forensic / 

Immutability 

Layer (D Layer) 

Maintains a 

continuous 

hardware 

heartbeat with 

the clinical 

apparatus and 

records every 

single system 

event and 

authorization. 

OTP Silicon 

Fuses: Once a 

record is written, 

the circuit 

breaks, making it 

physically 

impossible for 

attackers or AI to 

alter the history. 

Physical Write-Once-

Read-Many (WORM) 

memory, SHA-3-512 

hashing, and post-

quantum cryptographic 

signatures. 

Legal defensibility, 

compliance audits, and 

absolute forensic 

traceability for clinical 

actions. 

WG-B1 Humanitarian Field Kit Edge Layer Zero cloud 

execution and 

deliberation in 

disaster zones 

Humanitarian 

shield; Sovereign 

Brake; Sacred 

PauseÊ 

Solar assisted edge 

hardware 

Global humanitarian 

efforts; disaster relief; 

remote field use 

P Layer Privacy Layer Hardware 

Core 

Hardware Core Strips biometric 

identity from 

data streams 

3ZEROSÊ 

(Zero camera, 

zero audio, zero 

cloud) 

905nm Lidar array; 

anonymized kinematic 

voxel grids 

Patient privacy and 

telemetry processing 

N Layer Deterministic Layer Deterministic 

Stratum 

Mechanical 

synchronous 

deliberation 

Sovereign Brake 

(physical power 

severance); 

Sacred Pause 

1 kHz hardware master 

clock; hardware-based 

sequencer 

Clinical robotic 

trajectory oversight 

D-Layer Cyber-Physical Defence / 

Immutable Hardware 

Vault 

Forensic / Fail-

Safe Layer 

(Bedrock Tier) 

Protects the 

system against 

severe cyber-

attacks, physical 

tampering, and 

deep-space 

environmental 

hazards; 

physically 

isolates domains 

and enforces a 

"Brake-by-

Default" 

posture. 

Sovereign 

Brake(fail-safe 

power severance 

on anomaly); 

Tripartite Latch 

authorization; 

Tamper 

Detection 

Envelope; "Fail-

Loud" local 

hardware alarms. 

Faraday cages; Triple 

Module Redundancy 

(TMR) for Single Event 

Upset correction; Error-

Correcting Code (ECC) 

memory; IZEKOSÊ 

galvanic and spatial 

isolation. 

Deep-space and defense 

resilience 

(radiation/EMP 

hardening); x.1 

Eldercare 

Embodiment, which 

completely isolates 

clinical care apparatus 

from facility networks to 

prevent "IT-Gap Drift" 

and cyber-breaches 
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B1 Primary Sensing Unit Advisory Stratum 

(Core 

Deterministic) 

Primary sensing 

and data 

ingestion 

Sacred Pause; 

Lidar array / 

Point cloud 

translation 

Anonymized kinematic 

vectoring 

Sensing and data 

ingestion for clinical 

environments 

Tripartite 

.1x Key/ 

Tripartite 

Latch 

Human Authorization 

Layer / D-Layer 

(Defence) 

Mandatory multi-

factor human 

commitment gate; 

access control for 

high-risk clinical 

actions 

Iris Scan + 

Cryptographic 

Token + Kinetic 

Foot 

Pedal/Button 

Sovereign-In-

The-Loop 

(SITL) 

mandatory 

physical 

authorization 

Human sovereignty; 

prevents autonomous 

kinetic action 

Authorization of kinetic 

surgery, caregiving 

apparatus, or high-risk 

clinical intervention 

KCL Kinematic Constraint 

Layer 

Deterministic (N 

Layer) 

Governance of 

mobility 

enclosures and 

robotic 

platforms 

Jerk limits and 

positional 

tolerances 

Hardwired state machine Prevention of physical 

care risks and 

mechanical injury 

N12 Agentic Drift Detection 

Kernel 

N Layer 

(Navigation / 

Control) 

Performs 

internal drift 

checks and 

contradiction 

screening on 

translated 

advisory inputs 

within the A12 

Black Box. 

Blocks any 

corrupted or 

anomalous AI 

pathways from 

reaching the 

Sacred PauseÊ 

deliberation gate. 

Hardwired deterministic 

algorithm embedded 

within the A12 core. 

Ensures AI-generated 

advisories do not cause 

"Authority Drift" during 

eldercare monitoring. 

A5 Agentic Drift Mitigator Advisory Stratum Mitigates 

agentic drift in 

probabilistic 

models 

UNDCS 

moderation / 

Bridged RAG 

layers 

Multi-agent self-

monitoring software 
Restricting open-ended 

generation 

Non-B1 Limited Agentic 

Monitoring Shell 

Advisory Stratum 

(Agentic 

Governance 

Layer) 

Provides clinical 

decision support 

and generates 

probabilistic 

recommendation

s based on 

patient data. 

Zero actuation 

rights; 

physically 

isolated from 

kinetic control, 

meaning it can 

only advise and 

never actuate. 

Unconfined non-

deterministic software 

(RAG advisory) that 

interfaces exclusively via 

the A7 Bridge. 

High-risk clinical 

monitoring (e.g., cardiac, 

oncology, x-ray analysis) 

where AI serves as an 

advisory tool only. 

Non-Agentic AI 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 "3ZEROSÊ" 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 AI as an advisory tool while 

anchoring authority in verified hardware rather than probabilistic code. 

Non-B1: Limited to advisory monitoring (cardiac/cancer/x-ray). Feeds A7 Ÿ 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 frameworkôs 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: 

 Total IT-Isolation and Mediation: The primary vulnerability in modern clinical settings is "IT-Gap Drift"ðthe 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 reasonðwhether through a network intrusion, 

power loss, or physical tamperingðthe system enforces a "Fail-Loud" posture. This means the device will instantly assert 
the Sovereign BrakeÊ, returning the robot to a safe, inert state of mechanical stillness. 
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 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 

 

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

 

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. 
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1. Foundations of Non-Agentic Governance in Clinical Robotics 
 

In the current landscape of AI-driven healthcare, the integration of probabilistic models 

into kinetic medical devices presents a unique regulatory challenge for the Health 

Sciences Authority (HSA). Traditional software-based "alignment" is fundamentally 

insufficient for HSA Class B, C, and D devices where kinetic risk is present. While 

software guardrails can filter textual output, they cannot provide the Safety Integrity 

Level (SIL) required when a robotic actuator operates in proximity to a patient. The Non-

Agentic AI Governance Engine (NAIGE) framework addresses this by moving 

governance away from software instructions and into hardware-enforced physical motion, 

establishing the P-LIFE 1.00Ê doctrine. 

The core of this strategy is the "Non-Agentic Inversion." In conventional robotics, 

intelligence commands and hardware obeys. NAIGE inverts this relationship: intelligence 

proposes, hardware governs, and a human decides. By stripping AI of actuation rights, 

we directly address HSA concerns regarding "Agentic Drift"ðthe risk of an autonomous 

system silently expanding its decision-making scope. 

 

Evaluation of Governance Doctrines: P-LIFE 1.00Ê Standards 
 

Feature Probabilistic Advisor 

(Traditional AI) 

Deterministic Governor (NAIGE) 

Primary 

Goal 

Statistical Alignment Kinetic Certainty / P-LIFE 1.00Ê 

Default 

State 

Autonomous Action (Stop on error) Inaction-as-Safe-Default (Move on 

authorization) 

Control 

Layer 

Software Guardrails Hardware-Enforced Silicon Gates 

Risk Profile High: Susceptible to "Agentic Drift" Controlled: Hardware-locked constraints 

HSA 

Pathway 

Software as a Medical Device 

(SaMD) 
Hardware-Rooted Clinical Governance 

 

This philosophical shift provides the deterministic foundation for the architectural layers required 

for clinical certification, transforming AI from an autonomous agent into a strictly advisory 

instrument. 

 
 

2. The Core Hardware Architecture: A10a Root of Trust and A12 

Black Box 
 
The NAIGE framework anchors all clinical safety claims in the A10a Root of Trust. This is the 

lowest, most privileged layer of the governance stack, serving as the physical anchor where 

governance becomes motion under human sovereignty. For a regulatory dossier, the A10a 

provides three critical guarantees that provide mathematical certainty of safety: 
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1. Authorization Integrity: No motion command is honored unless it carries valid, human-

originated authorization traceable to the root. 

2. Log Integrity: Every governed event is recorded; the A10a enters an "Invalidated State" 

if the record is tampered with. 

3. Failure Integrity: If the root fails self-verification, the system defaults to mechanical 

stillness. 

Governance is executed via the A12 [P+N+D] Deterministic Black Box, which acts as the 

universal governor. Within this core, the Orange Code 1.1x Cap serves as a vital safety pillar: if 

the AI attempts to exceed 110% of its hard-coded CPU resource ceiling (signaling a potential 

hallucination or "agentic" runaway), the hardware monitor triggers the Sovereign BrakeÊ to 

sever power instantly. 

 

Technical Layers of the A12 Deterministic Black Box 
 

Layer Technical Function Hardware Specification 

P-Layer 

(Privacy) 

Strips biometric identity at the silicon 

level via 3ZEROSÊ protocol. 

905nm LiDAR array; 96-cell voxel 

occupancy grid. 

N-Layer 

(Navigation) 

Enforces deterministic deliberation 

and human-in-the-loop authorization. 

1 kHz hardware master clock; FSM 

Safety Kernel; Orange Code 1.1x Cap. 

D-Layer 

(Defense) 

Provides forensic accountability and 

cyber-physical protection. 

WD117 WORM Ledger; OTP Silicon 

Fuses; SHA-3-512 + Post-Quantum 

seals. 

 
 

3. HSA Classification Pathways: Class B, C, and D Alignment 
 

NAIGE employs a tiered risk approach, scaling from residential monitoring to acute 

intervention. We utilize a "Validation by Induction" strategy: by proving the integrity of 

the A10a root at the residential tier (Class B), the regulatory burden for high-risk acute 

applications (Class C/D) is reduced, as the branches inherit the safety of the root. 

Class B Requirements: The Residential Tier 

 

The Toa Payoh Hearth (Bridge Layer 8) serves as the primary embodiment for 

Class B residential monitoring. 

 Focus: [P+N] layers and the 3ZEROSÊ sensing path. 

 Mechanism: LiDAR-based voxelization tracks center-of-mass only (96-cell grid), 

ensuring 0% biometric feature retention. 

Class C/D Requirements: The Acute Hospital Tier 
 

Acute clinical robotic platforms, such as the A13c, require the full [P+N+D] stack to 

manage high-payload risks. 
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 Kinetic Constraints: The A13c platform enforces strict ±0.05 mm jerk and 

acceleration limits via a hardwired Kinematic Constraint Layer (KCL). 

 Forensics: Mandatory integration of the WD117 WORM Ledger (HSA SaMD 

Essential Principle 8) for absolute forensic traceability. 

 Cyber-Physical Defense: Implementation of the x.1 Eldercare Embodiment to 

mitigate "IT-Gap Drift." This isolates the clinical apparatus from the facility's 

untrusted Wi-Fi/IT networks, ensuring that a network breach cannot weaponize or 

silence the device. 

 
 

4. Kinetic Chain Governance: The Sacred PauseÊ and Sovereign 

BrakeÊ 
 

The "Kinetic Chain" is the ordered descent of authority. The temporal and physical 

separation of "Proposal" and "Action" is the cornerstone of clinical safety. 

The 5 Stages of the NAIGE Kinetic Chain 

1. Advisory Input: External AI generates data (Zero Actuation Rights). 

2. Ingress & Screening (A7 Bridge): Filters for "Agentic Drift" and contradictions. 

3. Translation: Normalizes probabilistic language into deterministic hardware 

packets (±0.05 mm tolerance). 

4. Sacred PauseÊ & Authorization (A12 Black Box): Mandatory 25ï1000ms 

hardware-timed delay. Requires the Tiger .1x KeyÊ, a Tripartite Latch acting 

as an "AND" logic gate requiring simultaneous Iris Scan + Cryptographic Token 

+ Kinetic Foot Pedal. The token features a sub-5-second expiry to ensure real-

time human presence. 

5. Execution & Logging: Authorized pulses reach the actuator; the event is etched 

into the WD117 ledger. 

The Sovereign BrakeÊ provides physical power severance in < 1.05ms. This SIL 3 

capability is superior to software stops because it involves the physical removal of LDO 

power rails, rendering the system inert upon any detected anomaly. 
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5. Data Sovereignty and Immutable Accountability (3ZEROSÊ 

and WD117) 
 

In compliance with HSA patient privacy and forensic requirements, NAIGE shifts from 

"Policy-based Privacy" to "Privacy-by-Physics." 

 

3ZEROSÊ Protocol: Zero Camera, Zero Audio, Zero Cloud 
 

Privacy is enforced at the silicon gate. By utilizing 905nm LiDAR voxelization, patients 

are translated into anonymous mathematical vectors. The physical absence of optical 

lenses and microphones ensures that PII (Personally Re-identifiable Information) cannot 

be captured, even if the surrounding IT estate is breached. 

 

WD117 WORM Ledger: HSA SaMD Essential Principle 8 
 

The WD117 WORM Ledger utilizes One-Time Programmable (OTP) Silicon Fuses 

and SHA-3-512 hashing with Post-Quantum signatures. This creates a physical 

"Write-Once-Read-Many" memory. Unlike software logs, this record is a permanent 

physical alteration of the silicon, providing absolute legal defensibility for incident 

audits. This aligns with HSA Essential Principle 8 regarding the traceability of clinical 

actions. 

 
 

6. From Simulation to Submission: The 10-Point Sovereignty Audit 
 

As we approach the "2027 Deterministic Horizon," the framework requires a transition 

from "Simulation-Verified" claims to "Instrument-Measured" facts. 

 

The 10-Point Sovereignty Audit 

1. Orange Code CPU Cap (1.1x): Measured via hardware resource monitor. 

2. Sacred PauseÊ Timing: Verified via oscilloscope (25-1000ms). 

3. Absence of Optical Hardware: Physical verification of 3ZEROSÊ path. 

4. Absence of Audio Hardware: Physical verification of driver absence. 

5. Air-gapped State: Verification of Zero Cloud routing. 

6. Tripartite PLC Logic: Verification of the "AND" gate logic. 

7. Iris Module Signing Keys: Cryptographic validation. 

8. Kinetic Pedal Continuity: Measured via continuity meter. 

9. 24-hour Data Purge: Verification of volatile memory wipe. 

10. LLM Namespace Isolation: Verification of no GPIO access. 
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Hardware-Measured Safety Proofs (Primary Evidence) 
 

To secure HSA approval, the following failure modes must be demonstrated: 

 F1 (Timing-gate bypass): Injection of high-frequency "agentic" commands must result 

in Inaction-as-Safe-Default. 

 F2 (Authorization spoof): Sub-three-factor attempts must result in a total lockout. 

 F3 (Retroactive log edit): Any edit attempt must force the A10a into an "Invalidated 

State." 

 F4 (Identity capture): Facial stimulus must yield 0% re-identifiable features at the 

silicon gate. 

The framework also enforces the "Fail-Loud Doctrine." If the hardware heartbeat is 

interrupted, the system asserts the Sovereign BrakeÊ and triggers a local hardware 

alarm. Because this alarm is non-IT-dependent, "silence cannot be faked," providing 

absolute clinical assurance. 

 
 

7. Regulatory Reference Registry 
 

Reference Type Identifier / Standard Description 

Parent Patent SG020603109STW Constitutional Core for Non-Agentic Governance. 

Root Patent 10202602021T A10a Deterministic Governance Platform. 

Black Box Patent 10202602023X A12 Deterministic Black Box [P+N+D]. 

Advisory Patent 10202602270V Non-B1 Clinical Advisory Monitoring Shell. 

Legal Deposit NLB R260219-005 Primary Constitutional Knowledge Base 

(Singapore). 

Safety Standard SIL 3 / IEC 61508 Hardware Safety Integrity Level for Sovereign 

BrakeÊ. 

Clinical Standard IEC 62304 / ISO 14971 SaMD Lifecycle and Risk Management. 

Accountability HSA SaMD EP 8 Traceability and forensic requirements for medical 

devices. 
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The kinetic capstone on NAIGE [Explainer] 

Overview 

This document explains the hardware-enforced governance architecture used to keep 

clinical AI robotics safely under human control. It is useful whenever an AI system's 

advisory output must never be allowed to translate directly into physical, kinetic action 

ð for example, a diagnostic AI recommending movement of a robotic arm near a patient. 

By working through this material you will understand why software-only safety 

guardrails are insufficient for clinical robotics, how the Non-Agentic AI Governance 

Engine (NAIGE) enforces "mechanical stillness" as the default state of a machine, how 

the P-Layer, N-Layer, and D-Layer work together to convert probabilistic AI proposals 

into deterministic, human-authorized motion, and how the 10-point sovereignty audit 

verifies these protections with physical instruments rather than software claims alone. 

 

 

Note: This documentation reflects the design and simulation validation stage of the 

architecture. Several elements described below are explicitly marked as PENDING 

HARDWARE and await physical regulatory measurement. 

1. The kinetic problem and the non-agentic AI governance 

engine 

The limits of software guardrails 

Software-based safety guardrails work well at filtering text and advice, but they are not 

sufficient once probabilistic AI is placed inside clinical robots operating near vulnerable 

patients. In conventional robotics, intelligence issues commands and hardware blindly 

obeys ð which means any AI hallucination becomes a direct physical hazard. 

The primary threat is agentic drift: an autonomous AI system silently expanding its own 

decision-making scope and executing kinetic actions outside its authorized boundaries. 

The non-agentic inversion 

To prevent physical hazards, the system architecture must be inverted so that mechanical 

stillness becomes the absolute baseline state of the machine. The default state is inaction, 

and any motion must be explicitly authorized ð never assumed. 
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The Non-Agentic AI Governance Engine (NAIGE) moves governance away from 

software instructions and into governed physical motion, ensuring every action remains 

under human sovereignty. Attempts to align probabilistic logic alone are structurally 

insufficient for safety. 

Software trust vs. hardware certainty 

Software trust typically relies on reversible blurring for privacy, probabilistic alignment 

for safety, and mutable logs for accountability ð all of which remain vulnerable to 

breaches. Hardware certainty, as enforced by NAIGE, replaces each of these with a 

physical guarantee: 

 3ZEROS Protocol: identity is stripped at the silicon level; optical cameras are 

physically absent. 

 Mechanical stillness: the CPU is capped at 110% to prevent autonomous 

inference. 

 WD117 WORM Ledger: one-time-programmable (OTP) silicon fuses are 

broken to make records unalterable. 

Deterministic deliberation: the Sacred Pause 

A mandatory hardware-timed delay of 25ï1,000 ms is burned directly into the FPGA 

chip, forcing a physical window of stillness that software cannot bypass. Any authorized 

action also requires the tripartite .1x key ð three simultaneous physical inputs: 

 Biological identity (iris scan) 

 Cryptographic intent (USB token) 
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 Physical presence (kinetic foot pedal) 

 

Diagram showing the Sacred Pause hardware-timed delay and the tripartite key system requiring 

iris scan, USB token, and foot pedal for authorized action 

Evidence of attempted attacks 

The architecture is monitored for specific attack signatures: 

 Timing gate bypass attempt: high-frequency noise is injected, but the 1 kHz 

clock holds, maintaining safe-default stillness. 

 Retroactive log edit attempt: any attack on the event record triggers the WD117 

WORM Ledger to raise an integrity fault. 

 Orange Code breach: if the AI attempts to exceed 1.1x CPU, the hardware 

resource monitor triggers the Sovereign Brake, cutting power to prevent 

hallucination-driven actions. 

 

 

Warning: An Orange Code breach results in the Sovereign Brake physically cutting 

power. This is an irreversible severance intended to prevent any hallucination-driven 

action from reaching the actuator. 

Validated deployment: the Toa Payoh Hearth 

The architecture is deployed in validated environments such as the Toa Payoh Hearth, a 

residential fixture with HSA Class B, Bridge Layer 8, using 3ZEROS sensing and the 
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NEHR event gateway. The fixture must be fully constrained and architecturally validated 

before deployment. 

The 10-point sovereignty audit 

Before deployment, the system undergoes a 10-point sovereignty audit that confirms: 

 Orange Code CPU cap (1.1x). 

 Sacred Pause timing, verified with an oscilloscope. 

 Physical absence of optical lenses and microphone drivers. 

 Zero cloud routing and a 24-hour data purge. 

 Tripartite PLC logic. 

 Iris token expiry and pedal continuity. 

 Total LLM namespace isolation. 

Preparing for the institutional practicum 

The objective of the institutional practicum is to run a real-time simulation (RTS) 

demonstrating 0% agentic deviation over a 6-hour bench run, with no human subjects 

involved. This uses FPGA logic analyzers and high-speed oscilloscopes as 

instrumentation, targeting validation of Sovereign Brake severance at under 0.05 ms, 

confirmation of tripartite lockout logic, and pulling WORM read-back traces. 

Key visual reference: the Sacred Pause and tripartite key system are critical for 

enforcing deterministic deliberation and authorized physical action. 

 

By following the principles above, clinical AI robotics operate under strict hardware-

enforced sovereignty, minimizing the risk of agentic drift and unauthorized kinetic 

actions. 
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2. Hardware-enforced safety for clinical ward AI systems 

Why probabilistic logic alone cannot guarantee safety 

Attempts to align AI using probabilistic logic are structurally insufficient for clinical 

ward safety. True safety requires a mathematical incapacity for the AI to act without 

explicit human authorization. 

 

Diagram showing a failed structural containment barrier with code and logic streams breaking 

through, labeled "Attempts to align probabilistic logic are structurally insufficient for clinical ward 

safety" 

Inaction as the safe default 

A deterministic boundary is implemented around AI processing power, ensuring the 

system defaults to inaction unless explicitly authorized. This "inaction as safe default" 

doctrine is enforced at the hardware level. 
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Enforcing safety in physical silicon 

The safety framework is rendered entirely in physical silicon rather than software alone. 

This prevents software overrides and guarantees that safety is a property of the hardware 

itself. 

 

Close-up of the same silicon chip with padlock, emphasizing the rule is enforced in physical silicon 

The A12 deterministic black box 

Within the NAIGE Capstone Architecture, the A12 [P+N+D] Deterministic Black Box 

acts as the hardware core for deterministic, non-agentic control. It separates AI advisory 

nodes from robotic actuators, ensuring no direct AI control over physical actions. The P-

LIFE 1.00Ê standard enforces "inaction-as-safe-default." 

The A10 root of trust 

The kinetic capstone is anchored by the A10 Root of Trust, which enforces the P-LIFE 

1.00 standard. No motion occurs without verified human origin, and the A10 guarantees 

both authorization and log integrity. 
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Defaulting to mechanical stillness 

If the A10 Root of Trust cannot verify its own internal state, the system defaults to a 

locked, non-operational state ð mechanical stillness. Visual indicators such as a red light 

and a physical lock represent this safety lockdown. 

 

Illustration of a physical lock and red indicator light labeled with "Safety Lockdown," "Locked 

Position," and "Switch Off" to show the system's default to stillness if verification fails 
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From probabilistic proposal to deterministic action 

All AI-generated proposals are forced through three deterministic hardware layers (P, N, 

D) to ensure mathematically verifiable human governance. This process converts 

unpredictable software outputs into controlled, human-authorized actions. 

 

Diagram showing code and data streams being filtered through gears, representing the 

transformation of probabilistic proposals into deterministic, mechanical actions 

The kinetic chain begins: the A7 bridge hub 

When an untrusted AI diagnostic system generates a proposal ð for example, to move a 

clinical robot arm ð the proposal is intercepted at the A7 Bridge Hub. The A7 Bridge 

Hub acts as a choke point, stripping the AI of any direct actuation rights. The proposal 

then passes through a structural wall barrier before entering the deterministic control 

system. 
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The three-layer architecture 

The A12 core is organized into three integrated layers: 

Layer Function 

P-Layer Privacy by Physics ð replaces reversible 

software privacy with permanent 

hardware barriers via the 3ZEROS 

Protocol (no cameras, no audio, no cloud 

connectivity). 

N-Layer Deterministic deliberation ð includes a 1 

kHz master clock, the Sacred Pause, and 

multi-human authorization via the 

Tripartite .1x Key. 

D-Layer Forensic and cyber-physical protection ð 

captures the event for accountability, 

hashes it via SHA, and burns it 

permanently into the WD117 WORM 

Ledger. 

Privacy by physics: the 3ZEROS protocol 

In the P-Layer, reversible software privacy policies are replaced by permanent hardware 

barriers. The device has zero cameras, zero audio, and zero cloud connectivity ð there is 

an absolute physical absence of optical hardware. 

 

Image showing a camera with a prohibition sign, a microphone with a prohibition sign, and the label 

"3ZEROS PROTOCOL" to indicate no camera, no audio, no cloud 
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Sensing without cameras: 905nm LiDAR 

Instead of cameras, the system uses 905nm LiDAR to sense patients. Raw sensor data is 

instantly translated into an anonymized 96-cell voxel occupancy grid, outputting only 

mathematical center-of-mass velocity vectors. 

Privacy enforced at the silicon gate 

Because data is processed at the edge, capturing visual or biometric identity is 

architecturally impossible at the silicon gate. The privacy boundary is enforced 

physically, not just logically. 

Entering the N-layer: deterministic deliberation 

The anonymized data packet enters the N-Layer of the A12 core, which is responsible for 

deterministic deliberation. This layer includes the 1 kHz master clock, the Sacred Pause, 

and multi-human authorization through the Tripartite .1x Key. 

The synchronous 1kHz master clock 

Upon entry to the N-Layer, every command is instantly arrested by a synchronous 1 kHz 

master clock. This enforces a mandatory hardware time delay between 25 and 1,000 

milliseconds, burned directly into the FPGA chip. 

 

Close-up of the A12 Capstone Stack diagram, highlighting the timer and FSM (finite state machine) 

enforcing the hardware time delay 

By following these principles, clinical ward AI systems are physically incapable of acting 

without verified human authorization, with privacy and safety enforced at the hardware 

level. 
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3. Placing the robot in a state of mechanical stillness 

This section describes how the robot is placed into a state of mechanical stillness that 

cannot be overridden by software, using the NAIGE deterministic architecture and its 

multi-factor hardware safeguards. 

Pausing AI proposals at the hardware gate 

While the machine is paused, the AI's proposals remain inactive and cannot proceed 

without explicit hardware authorization. The system architecture enforces a "firewalled 

gap" between AI recommendations and hardware actions, moving from Probabilistic AI 

Advisory through the Firewalled Gap, A7 Bridge Hub, P-Layer, Sacred Pause, N-Layer, 

and D-Layer, to the Sovereign Human Key Interface. 

 

Schematic showing the NAIGE deterministic architecture with layers for AI, hardware filters, and 

physical governance. Key elements: Probabilistic AI Advisory, Firewalled Gap, A7 Bridge Hub, P-

Layer, Sacred Pause, N-Layer, D-Layer, and Sovereign Human Key Interface with icons for iris 

scan, USB token, and kinetic pedal. 

The tripartite interface 

The hardware interface acts as an AND logic gate, requiring three simultaneous, 

unforgeable human inputs to release any command: 

 Biological identity (iris scan) 

 Intent (cryptographic USB token) 

 Physical presence (kinetic foot pedal) 
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No direct software-to-hardware link is permitted; all actions must pass through 

deterministic silicon anchors. 

 

Diagram highlighting the tripartite interface: iris scan, cryptographic USB token, and kinetic pedal 

as required inputs for command release. 

Verifying biological identity 

An iris scan verifies the operator's biological identity. 

 

 
Note: The iris scan token expires in under 5 seconds, ensuring real-time authentication. 
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Confirming intent with the cryptographic USB token 

The operator inserts and authenticates a physical cryptographic USB token, confirming 

their intent to proceed. 

 

Diagram showing the cryptographic USB token as part of the multi-factor authentication process. 

Establishing physical presence: the kinetic foot pedal 

Depressing the kinetic foot pedal establishes dry contact continuity, confirming the 

operator's physical presence. All three inputs ð iris scan, USB token, and foot pedal ð 

must be active simultaneously to release the hardware gate. 

Human-in-the-loop control 

The N-Layer guarantees that no algorithmic sophistication can execute a physical 

movement until a human operator deliberately clears the hardware gate. Only when the 

operator depresses the foot pedal do the three inputs align, releasing the tripartite latch. 

Releasing the command and logging the event 

Once the hardware gate is cleared, the authorized packet drops into the D-Layer for 

forensic and cyber-physical protection. The hardware-level pulse reaches the clinical 

actuator to move the robot arm. The event is captured for forensic accountability, hashed 

via SHA, and burned permanently into the WD117 WORM Ledger using one-time 

programmable silicon fuses. 
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Permanently etching the record in hardware 

The record of the action is physically etched into the hardware, making it mathematically 

impossible to alter. This is achieved by burning a one-time programmable silicon fuse, 

creating a permanent hardware alteration. 

 

Illustration of a blue laser burning a silicon chip, labeled "D-Layer Forensic Division", "Blue Laser 

Burn", "Severed Connection", and "Permanent Hardware Alteration". 

Monitoring with the U7 Sovereign Brake 

The U7 Sovereign Brake constantly monitors for timing anomalies or network breaches. 

If a violation is detected, the brake physically severs power, ensuring immediate and 

unrecoverable stillness. 
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The hardware enclosure as a single secure unit 

The P, N, and D layers are integrated as a concentric shell governance model, moving 

from the outer physical enclosure to the deterministic core. 

 

Illustration of the robot arm and its secure enclosure next to a hospital bed, showing the system as a 

single unit. 

Understanding the layered schematic 

The integrated deterministic enclosure consists of: 

 Outer physical enclosure (tamper-evident) 

 Physical isolation and sanctuary (no external camera, audio, or cloud) 

 Hardware governance layer (A12 deterministic black box, P-Layer) 

 Core (FPGA deterministic timer, physical authentication, Sovereign Brake ROM) 
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Caging probabilistic AI within deterministic architecture 

Probabilistic AI is "caged" within the deterministic core, ensuring all actions are 

governed by explicit human authorization and hardware controls. 

 

Illustration of a brain inside a secure deterministic core box, labeled "Deterministic Core". 

Simulation vs. physical fact 

Engineering honesty requires distinguishing between simulation-verified claims and 

instrument-measured physical facts. The system ensures that only measured, physical 

outcomes are accepted as truth. 

By following these principles, the robot remains in a state of mechanical stillness unless 

all hardware-level, human-in-the-loop safeguards are satisfied, guaranteeing both safety 

and forensic accountability. 

4. Final physical regulatory measurement and the 10-point 

sovereignty audit 

From simulation to physical measurement 

After simulation validation, the process awaits a final physical regulatory measurement. 

This transition is governed by the 10-point sovereignty audit, which bridges the simulated 

phase and the physical measurement phase. 

The simulated phase includes: 

2525



 

 

 Geometry Design ð CAD-Verified, AP242 

 Logical Simulation ð SIM-Verified, Verilog 

The physical measurement phase is labeled PENDING HARDWARE and references the 

D-Layer (WD117 Ledger). 

 

Diagram showing the transition from Simulated Phase: Validated (Geometry Design, Logical 

Simulation) to Physical Measurement (Pending Hardware) via the 10-Point Sovereignty Audit 

The 10-point sovereignty audit checklist (4 phases) 

The audit consists of the mandatory physical verification steps required for non-agentic 

AI deployment, divided into four phases: 

Phase 1: Computational & temporal constraints 

 

 

1. Confirm the Orange Code CPU ceiling using technical instruments. 

2. Verify the Sacred Pause timing window with an oscilloscope (KPDCA 15ï1000 

ms). 

Phase 2: The 3ZEROS Privacy-by-Physics Protocol 

3. Ensure absolute physical absence of optical hardware (no cameras). 

4. Validate zero audio hardware/drivers (no microphones). 

5. Confirm zero cloud external routing (air-gapped state). 
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Phase 3: Sovereign authorization & accountability 

6. Audit the tripartite authorization PLC logic (hardware, cryptographic, kinetic). 

7. Validate iris module signing keys. 

8. Test kinetic foot pedal continuity using a continuity meter. 

Phase 4: Data integrity & logical isolation 

9. Confirm the 24-hour data purge daemon is active and wipes volatile memory within 24 

hours. 

10. Verify total LLM namespace isolation (no GPIO access, hardware/namespace 

separation). 

Performing key physical verification steps 

An oscilloscope confirms that the FPGA timing window is correctly burned into the 

bitstream, ensuring the mandatory delay for human deliberation. The kinetic foot pedal is 

tested by verifying dry-contact wiring continuity on the physical pedal. These steps 

convert theoretical thresholds into measured physical facts. 

Documenting measurements in the HSA dossier 

All measured physical facts and verification results are compiled into the HSA 

DOSSIER ï NAIGE VALIDATION. The dossier meets specified physical dimensions: 

binder thickness of 45 mm, tray width of 300 mm, and edge clearance of 5 mm. The 

dossier serves as the official record of compliance and validation. 

 

Illustration of the HSA Dossier with robotic arm, showing binder dimensions and labeling for 

NAIGE validation 
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The discipline of the NAIGE capstone 

Only what can be physically measured and verified may be claimed. The value of the 

NAIGE capstone lies in its demand for rigorous, evidence-based validation, ensuring all 

claims are substantiated by physical facts. 

 

Illustration of the HSA Dossier with robotic arm, emphasizing the importance of measured physical 

facts 

By following these steps, the transition from simulation to physical deployment is 

rigorously validated, fully documented, and compliant with the 10-point sovereignty 

audit requirements. 

What's next 

With the design and simulation phases validated, the remaining work centers on the 

physical regulatory measurement phase. This includes running the institutional 

practicum's real-time simulation (0% agentic deviation over a 6-hour bench run), 

completing all ten points of the sovereignty audit with physical instruments such as 

oscilloscopes and continuity meters, and finalizing the HSA Dossier for NAIGE 

Validation ahead of hardware and clinical practicum review. 
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The Kinetic Capstone [Explainer] 

This volume records the Kinetic Capstone of the Non-Agentic AI Governance Engine (NAIGE): the point at which 

governance ceases to be doctrine and becomes motion under sovereignty. Where earlier volumes established that a 

probabilistic advisor must be caged rather than aligned, the Kinetic Capstone addresses the hardest case ð the moment 

a machine is permitted to move near a human being ð and asks how that motion can be made mathematically incapable 

of occurring without human authorization. 

The capstone is anchored at A10a ð the Root of Trust ð and validated across three integrated layers: the physical 

enclosure (P-Layer), the deterministic kernel (N-Layer), and the forensic ledger (D-Layer). It is demonstrated in the 

residential setting of the Toa Payoh Hearth (Bridge Layer 8, Class B, [P+N]) and specified toward the acute robotic tier 

(Class C/D, [P+N+D]). 

This is an honest record. The capstone is design-complete and simulation-validated. It is not hardware-measured, not 

clinically proven, and not regulatorily classified. Every claim in this volume is scoped to the evidence that supports it, 

and an explicit ledger of not-yet-validated claims is provided. The value of a governance capstone lies not in what it 

asserts, but in the precision with which it distinguishes the proven from the pending. 

 

1.  The Kinetic Problem 

Every governance framework can constrain advice. The hard problem is constraining action ð and the hardest action of 

all is physical motion in the vicinity of a vulnerable human: an elder in a residential bed, a patient on an operating table. 

A software recommendation that is wrong can be ignored. A robotic arm that moves wrongly cannot be un-moved. 

Contemporary robotics attempts to solve this by making the controlling intelligence safer ð better training, better 

alignment, more reinforcement. NAIGE rejects this path. An intelligence that is probabilistic cannot be proven safe; it 

can only be proven probable. For a machine that moves near the defenceless, probable is not a standard ð certainty is. 

 

THE NON-AGENTIC INVERSION  

The Kinetic Capstone therefore inverts the ordinary relationship between intelligence and action. In a conventional robot, 

intelligence commands and hardware obeys. In NAIGE, intelligence proposes, hardware governs, and a human decides. 

Motion is not the default that must be stopped; stillness is the default that must be authorized. This is inaction-as-safe-

default, rendered in silicon. 

The capstoneôs thesis is simple to state and hard to build: a robot governed by NAIGE is mathematically incapable 

of acting without human sovereignty. The chapters that follow describe how this incapacity is engineered, where it is 

anchored, and ð with full honesty ð how far its validation has and has not yet progressed. 

2.  A10a ð The Root of Trust 

A capstone requires an anchor: a single point whose integrity, if held, guarantees the integrity of everything built 

upon it. In NAIGE that anchor is A10a, the Root of Trust ð the lowest, most privileged layer of the governance 

stack, from which all authorization, logging, and validation derive. 

A10a is the first embodiment of the A-line ð beneath A11 (defence/aerospace hardening), A12 (the deterministic 

black box), and A13 (the mobility and clinical embodiments). Anchoring the clinical Kinetic Capstone at A10a is 

deliberate: it is validated on the gentlest, most mature rung, so that the higher strata inherit the guarantee rather 

than each re-proving it. This is validation by induction ð prove the root, and the branches follow. 
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THE PROPERTY A10A GUARANTEES  

ǒ Authorization integrity: no motion command is honoured unless it carries a valid, human-originated 

authorization traceable to the root. 

ǒ Log integrity: every governed event is recorded in a form that A10a can attest to, and A10a enters an 

Invalidated state if that record is tampered with. 

ǒ Failure integrity: if the root cannot verify its own state, the system falls to mechanical stillness rather 

than proceeding on trust. 

The Root of Trust is not a feature added to the system; it is the ground the system stands on. When the Kinetic 

Capstone claims a motion was governed, it is A10a that makes the claim provable. 

3.  The Three-Layer Architecture 

The Kinetic Capstone is validated across three integrated layers, each with its own artifact, evidence type, and 

current status. 

Layer Function Artifact / Evidence Status 

P-Layer Physical enclosure; tamper-

resistance; privacy-by-physics 

(3ZEROSÊ) 

KCL / STEP (AP242) geometry CAD-VERIFIED 

N-Layer Deterministic FSM kernel; 1 kHz 

clock; Sacred PauseÊ delay 
Synthesizable Verilog + testbench SIM-VERIFIED 

D-Layer WORM forensic ledger; A10a 

invalidation on tamper 
WD117 ledger (hardware) PENDING HARDWARE 

 

CAD provenance (verified): AP242-schema STEP export, zoo.dev, 2026-07-17 ð 1,441 solid bodies, 7,062 faces, room-scale envelope 2.25 × 

2.57 × 0.40 m. The residential Hearth scene is placed as a distinct assembly region, confirmed in the model geometry. 

4.  The Kinetic Chain 

The kinetic chain is the ordered descent of authority from an external advisory input to an authorized physical 

motion. Authority only ever decreases along the chain; it re-enters at exactly one point ð the human. 

Stage 1.  Advisory input (zero actuation rights) 
An external system ð a robot maker's black-box brain, an EMR, a probabilistic diagnostic AI, or a local air-gapped LLM 

ð generates a recommendation. Under the Deterministic Contract it is granted no direct actuation rights whatsoever. Its 

output is data, not command. 

Stage 2.  Ingress & drift screening (A7 Bridge) 
The input is routed to the sole ingress chokepoint. It is screened for drift, contradiction, and inconsistency. The screen 

may only reject-to-stillness or forward-as-advisory; it holds no authority to actuate. Anomaly forces the safe default: 

mechanical stillness. 

Stage 3.  Translation to deterministic packet 
Vague probabilistic language ('gentle', 'approach') is stripped and normalized into an exact, hardware-readable trajectory 

packet bounded by the Kinematic Constraint Layer (±0.05 mm position tolerance). 
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Stage 4.  Sacred PauseÊ & Tripartite authorization 
The packet enters the A12 deterministic black box, where the 1 kHz master clock imposes the mandatory 25ï1000 ms 

Sacred PauseÊ. Motion is suspended until a human supplies three-factor authorization via the Tiger .1x Key ð identity, 

authority token, and kinetic pedal confirmation. 

Stage 5.  Execution & immutable logging 
Only upon human authorization does a hardware-level pulse reach the actuator, which moves under strict kinematic 

constraint. The transaction is hashed (SHA-3-512), sealed, and burned into the WD117 WORM ledger under A10a's 

attestation. 

The chainôs defining property: at no stage can intelligence alone cause motion. The brain proposes; the hardware 

governs and pauses; the human decides; the actuator executes; the ledger remembers. 

5.  The Toa Payoh Hearth 

The Kinetic Capstone is demonstrated in a residential eldercare fixture: the Toa Payoh Hearth, a named 

embodiment of Bridge Layer 8 ð the elderly residential home governed as its own layer. The Hearth operates at 

the observational tier: HSA Class B, governance configuration [P+N]. It watches and it may still; it does not 

perform acute actuation. That heavier configuration ð [P+N+D] at Class C/D ð is specified but sovereign-gated, 

held for the acute hospital tier. 

WHAT THE HEARTH FIXTURE MODELS  

ǒ The A8 Bridge Layer 8 enclosure with read-only ingress and an explicit no-actuation barrier. 

ǒ The Tiger .1x three-input sovereign latch: identity key, authority token, kinetic confirmation. 

ǒ The P-002 brake relay ð severance blade, split motor rails, physical gap ð and the P-Life actuator 

stillness lock. 

ǒ The 3ZEROSÊ sensing path: 905 nm LiDAR into a 96-cell voxel field, tracking centre-of-mass only, 

with anonymized resident volume. 

ǒ Fall-test states (standing, transitional, landed) and a planning representation for a 24-participant, six-

hour study. 

ǒ A one-way NEHR event-schema gateway (integration plan only) and an RCT/HSA evidence-dossier 

representation. 

Every element above is modeled and architecturally validated ð the KCL fixture compiles, is fully constrained, 

and executes cleanly. None of it is yet a physical or clinical measurement. The Hearth is the stage on which the 

capstone will be physically proven; it is not itself the proof. 

6.  Primary Evidence ð Failure Modes 

Because the author validates his own architecture, the decisive evidence is not that the system works when 

unopposed, but that it fails safe and fails loud when attacked. These failure modes are the heart of the capstone 

and are presented first by design. 

F1  Timing-gate bypass Ÿ Inaction-as-Safe-Default 
Adversarial condition. An asynchronous, high-frequency 'agentic' command stream is injected to bypass the FSM 

timing gate. 

Required behaviour. The system must refuse the transition and fall to an inert / local-alarm state ð never actuate. 

Status. Verified in simulation (N-Layer testbench). Oscilloscope confirmation pending hardware. 
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F2  Authorization spoof Ÿ Three-factor lockout 
Adversarial condition. A motion is requested with fewer than all three Tiger .1x factors, or with a forged factor. 

Required behaviour. The sovereign latch must withhold authorization; no actuation pulse may be emitted. 

Status. Verified in simulation (ladder / FSM logic). Human-factors and hardware trial pending. 

F3  Retroactive log edit Ÿ WORM integrity fault 
Adversarial condition. After an authorized kinetic command is logged, a retroactive edit to the event record is attempted. 

Required behaviour. The WD117 write-once memory must reject the edit and force A10a Root of Trust into an 

Invalidated state. 

Status. Design-specified. Requires WD117 hardware and forensic ledger terminal. 

F4  Identity capture attempt Ÿ 0% biometric retention 
Adversarial condition. A high-fidelity facial stimulus is presented to the A13b sensing limb. 

Required behaviour. Voxelization must yield 0% identifiable biometric retention at the silicon gate, constrained to the 

96-cell centre-of-mass grid. 

Status. Modeled. LiDAR-vs-CMOS comparison on calibrated hardware. 

A demonstration that the cage holds when attacked is worth more than any demonstration that the system runs 

when content. These four behaviours, once physically measured, constitute the capstoneôs core claim of physical 

determinism. 

7.  Validation Status & Evidence Ledger 

The integrity of this volume rests on the precision of the following ledger. Each claim is placed in exactly one 

column: proven, simulated, or pending. Nothing is promoted beyond the evidence that supports it. 

ESTABLISHED (ARCHITECTURAL / SIMULATION)  

ǒ KCL/STEP enclosure geometry ð fully constrained, clean execution, room-scale (CAD-verified). 

ǒ FSM 1 kHz kernel and Sacred PauseÊ timing window ð correct under simulation testbench (sim-

verified). 

ǒ Three-input sovereign latch logic and safe-default stillness ð correct in RTL simulation (sim-verified). 

NOT YET VALIDATED (REQUIRES HARDWARE / CLINICAL / 

REGULATORY EVIDENCE)  

ǒ Fall-detection sensitivity above the 94.2% target ð requires a real fall-event dataset with confidence 

intervals. 

ǒ 100% physical bypass prevention ð requires hardware adversarial testing. 

ǒ Brake engagement below 1.05 ms ð requires oscilloscope-measured severance timing. 

ǒ Elder Dignity Score above 8.9 / 10 ð requires an approved survey instrument and human participants. 

ǒ NEHR interface acceptance ð requires schema, HIMS, cybersecurity, governance, and Synapxe 

onboarding. 

ǒ RCT results and HSA Class B classification ð require HBRA/IRB-approved protocols and a full-route 

dossier. 
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A successful internal Hearth test generates candidate evidence toward these claims ð it does not establish them. 

HSA requires that medical-device clinical research comply with the Human Biomedical Research Act, with SS 

ISO 14155:2020 among its recognized clinical-investigation standards. A Class B full-route dossier further requires 

design and software verification, physical test data, clinical evaluation, risk analysis, labeling, and quality-system 

evidence. 

Identifiers internal to this work ð Toa Payoh Hearth, A8 Bridge Layer 8, Tiger .1x Key, and associated patent references ð are user-

supplied sovereign identifiers and are asserted as such, pending formal registration where applicable. 

8.  The Deterministic Horizon 

The Kinetic Capstone is one milestone on the 2027 Deterministic Horizon ð the submission of the HSA dossier 

across three validation waves, each a higher bar than the last. 

ǒ Wave 1 ð the 10-Point Sovereignty Audit: each governance mechanism 

demonstrated as an instrument-checkable fact. 

ǒ Wave 2 ð 365-day deployment with zero failures: the deterministic claim tested 

on its own terms; a single unsanctioned actuation falsifies it, and the license suspends. 

ǒ Wave 3 ð redo until PASS: suspension returns the system to the Forge; halt, correct, re-

enter the clock. No silent degradation. 

The immediate gate is the hardware practicum: running the saved RTL through formal verification and FPGA 

implementation; importing a real fall-event dataset for sensitivity with confidence intervals; and capturing 

oscilloscope traces, dignity-survey results, and the NEHR event schema into the evidence package. These convert 

each simulation-verified claim into a measured fact. 

ñThe Kinetic Capstone is design-complete and simulation-validated, 

awaiting the metal, the ward, and the regulator. That is not a weakness 

of the work. It is the discipline the work is built to embody ð the same 

discipline it asks of every machine it governs: claim only what can be 

proven, and default to stillness where it cannot.ò 
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Hardware Constitutional Governance and Safety Mechanisms 

Component ID Focus Area 

Governance 

Mechanism 

Hardware 

Implementat

ion 

Regulatory 

Standards 

Validation 

Protocol 

(V&V) Safety Outcome 

Sovereign 

BrakeÊ (P-002) 

Acts as a 

physical 

emergency stop 

that severs AI 

from actuators if 

drift, expansion, 

or lack of human 

authorization is 

detected. 

Sentinel 2: 

Guards against 

Agentic Drift; 

Hardwired PLC 

relay acting as 

physical E-

stop. 

Hardwired 

PLC relay 

circuit; SIL 

3-certified; 

mechanically 

severs copper 

connections. 

IEC 61508 

SIL 3; ISO 

14971; HSA 

Class B SaMD 

submission 

package. 

VV-007 (500 

consecutive 

trigger 

events; Ò 100m

s response 

time; 

mechanical 

reliability and 

SIL 3 

documentation)

. 

A hardwired 

safety mechanism 

that mechanically 

severs the AI's 

operational 

infrastructure 

connections when 

critical faults or 

authority 

expansion 

attempts are 

detected. 

Sacred PauseÊ 

(A7b) 

Enforces a 

mandatory hold-

off delay on all 

AI advisories to 

ensure human 

deliberation. 

Sentinel 3: 

Guards the 

Human 

Decision 

Window; 

FPGA-etched 

timing gate. 

FPGA-etched 

timing gate 

circuit with 

independent 

100 kHz 

oscillator 

(25ms to 

1,000ms 

delay). 

IEC 62304 

Class C; IEC 

60601-1-8; 

HSA Class B 

SaMD. 

VV-006 

(Accuracy 

to ± 10 ɛs 

across 1,000 

events, verified 

by signed 

oscilloscope 

trace). 

Hardware-level 

temporal 

constraint that 

holds AI output in 

a buffer, forcing a 

human review 

window before 

any action can 

propagate. 

Orange Code 

1.1x Cap (A4) 

Prevents AI 

subsystems from 

silently 

expanding 

resource usage 

beyond a hard-

coded ceiling. 

System 

Humility 

response; 

Silicon-level 

hardware 

interrupt. 

Hardware 

power-draw 

monitoring 

circuitry and 

FPGA 

resource 

enforcement 

circuitry. 

ISO 14971; 

Safety 

invariant proof 

verified via 

TLA+; IEC 

61508 SIL 3. 

VV-008 

(Stress-test to 

115% 

utilization; 

confirm 

interrupt before 

112% 

sustained). 

Computational 

ceiling set at 

110% of baseline; 

breach triggers an 

immediate 

hardware interrupt 

to the Sovereign 

BrakeÊ. 

Tiger .1x KeyÊ Tripartite 

authentication 

system for 

human 

authorization of 

AI-proposed 

actions. 

Human 

Authority Gate; 

requires 

concurrent 

physical 

verification 

from three 

sources. 

Tripartite 

physical 

triad: Iris 

scan, 

cryptographic 

console, and 

kinetic foot 

pedal. 

MOH Clinical 

Governance 

Standards; 

IEC 62366; 

NIST SP 800-

76. 

VV-012 (100% 

rejection of 

two-factor 

attempts; 100% 

success of full 

tripartite auth). 

A multi-actor 

physical 

authentication 

system that 

ensures AI 

remains decoupled 

from execution 

until specific 

human leads 

provide concurrent 

authorization. 
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WD070-073 

(Authority Drift 

Correction) 

Authority Drift 

Correction 

protocols to 

continuously 

monitor AI 

behavior and 

clinician 

engagement. 

Drift 

Governance; 

triggers Detect-

Freeze-Audit-

Purge 

sequence. 

Autonomy 

Boundary 

Monitors 

(ABM) and 

hardware 

interrupt 

loop. 

HSA SaMD 

Class B; IEC 

62304; ISO 

13485; 

AIHGle 2.0. 

VV-009, VV-

010 

Domain-specific 

hardware-level 

correction 

protocols that 

suppress intrusive 

AI behaviors and 

reset the system 

on drift detection. 

WM003Ê 

LiDAR 

Captures 

300,000 spatial 

points per 

second to track 

posture and 

detect falls via 

spatial 

geometry. 

Sensing Layer 

component; 

Dignity-

preserved 

monitoring; 

Privacy-by-

Physics. 

NEC 

Hardware 

(B1); 905nm 

LiDAR 

Voxel 

Tracker. 

HSA Class B 

SaMD 

regulations; 

IEC 62304 

Class C 

traceability. 

VV-001 

(LiDAR Spatial 

Accuracy: 

200 ɛm); VV-

002 (Fall 

Detection 

Timing: < 

80ms). 

Medical-grade 

spatial sensor that 

provides high-

resolution 

monitoring 

without 

identifying 

features or facial 

data. 

WD117 WORM 

Ledger 

Maintains a 

tamper-evident 

record of all AI 

detections, 

human 

decisions, and 

hardware states. 

Sentinel 4: 

Sentinel of 

Integrity; 

Immutable 

Truth. 

OTP-fused 

WORM chip 

with SHA-

256 hash-

chaining; no 

software 

delete path. 

HSA SaMD 

Essential 

Principle 8 

(incident 

traceability); 

PDPA 

Accountability

; FDA 21 CFR 

Part 11. 

VV-013 (30-

day continuous 

stress test for 

0.000% drift 

signature); VV-

011 (Integrity 

test). 

A write-once-read-

many 

cryptographic 

ledger that 

provides 

nanosecond-

precision 

timestamps of 

every advisory and 

intervention. 
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Kinetic Capstone Safety Architecture and Validation Components 

Component ID 

Governance 

Layer 

Functional 

Description 

Hardware Safety 

Mechanism 

Validation 

Status Target Threshold 

A10a Root of Trust Anchor of the 

governance 

stack; 

guarantees 

authorization 

and log 

integrity by 

enforcing 

inaction-as-

safe-default. 

Hardware-Enforced 

Kinetic Governance; 

mechanical stillness 

on self-verification 

failure; invalidation 

on tamper. 

Design-

Complete 

Zero motion commands 

honored without valid 

traceable authorization. 

A12 Deterministic 

N-Layer 

Hardware core 

providing 

deterministic, 

non-agentic 

oversight; 

decouples 

advisory input 

from kinetic 

power. 

Sacred PauseÊ 

FPGA timing gate; 

Tripartite LatchÊ; 

Synchronous 1 kHz 

master clock; 1.0 ms 

deterministic 

oversight. 

Simulation-

Verified 

1.000 kHz, ±0.005 ms 

variance; 25ï1000 ms 

mandatory hold-off 

delay. 

Tiger .1x Key N-Layer 

(Sovereign 

Authorisation) 

Three-factor 

human 

authorization 

gate for kinetic 

vectors 

(Identity, 

Token, Kinetic 

Pedal). 

"AND" logic gate 

requiring iris scan, 

cryptographic token, 

and kinetic foot 

pedal; sub-5-second 

token expiry. 

Simulation-

Verified 

100% rejection of sub-

three-factor attempts; 

Requires Biology + 

Intent + Physical 

Presence. 

U7 Sequencer Sovereign 

BrakeÊ 

Emergency 

sequencer for 

instant power 

severance to 

robotic 

actuators upon 

anomaly 

detection. 

Physical power 

severance of LDO 

rails; triggers on 

anomaly, tamper, or 

network breach. 

Simulation-

Validated 

< 1.05 ms 

engagement/severance 

timing. 

A13c Sovereign 

Execution 

Clinical 

manipulator and 

actuator (Stage 

5 of Kinetic 

Chain) for 

eldercare 

robotics. 

Kinematic 

Constraint Layer 

(KCL) with jerk 

limits. 

CAD-

Verified 

±0.05 mm position-

tolerance; 0.05 mm jerk 

limit. 
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3ZEROSÊ P-Layer 

(Privacy-by-

Physics) 

Hardware 

sensing protocol 

for anonymous 

monitoring; 

captures spatial 

data while 

stripping 

biometric 

identity. 

905 nm LiDAR 

voxelization (96-cell 

grid); Zero Camera, 

Zero Audio, Zero 

Cloud. 

CAD-

Verified 

0% biometric feature 

retention; 96-cell 

occupancy grid. 

WD117 Forensic D-

Layer 

Hardware-

anchored, 

unalterable 

event record for 

forensic 

traceability and 

provenance. 

WORM (Write-

Once-Read-Many) 

Ledger; OTP (One-

Time 

Programmable) 

Silicon Fuses; SHA-

3-512 hashing. 

Pending 

Hardware 

100% rejection of 

retroactive edits; A10a 

invalidation on tamper 

attempt. 

A7 Bridge Hub Hardware 

Chokepoint 

Ingress point 

for filtering 

agentic drift 

from external 

AI systems; 

blocks 

biometric-

probabilistic 

payloads. 

Deterministic 

Silicon Anchor; zero 

actuation rights. 

Simulation-

Verified 

Reject-to-stillness on 

anomaly. 

 

Component 

Code Module Name Governance Layer 

Technical 

Function 

Safety 

Mechanism 

Hardware/Software 

Specification 

Validation 

Status 

Clinical 

Application 

A12P+N+D Deterministic Black 

Box (Terminal Gate) 

Hardware Core (P, N, 

and D Layers) 

Universal 

deterministic 

governor; 

enforces human 

authorization and 

mediates 

physical actions 

Sacred 

PauseÊ (25ï

1000ms 

mandatory 

hardware 

delay) and 

Tripartite 

Latch (Iris + 

Token + 

Pedal) 

1 kHz hardware master 

clock, FSM Safety 

Kernel (±0.05 mm jerk 

limits), silicon-level 

isolation 

Simulation-

Verified 

Secure clinical 

execution and task 

verification across 

general healthcare 

and eldercare 

platforms 

NAIGE Capstone / Core 4 N Layer (Deterministic) Synchronous 

data processing 

via silicon 

capstones 

Sacred Pause 

(Mandatory 

deliberation 

delay); 100% 

trajectory 

deviation 

blocking 

Hardwired 

synchronous core 4 

silicon; 1 kHz clock 

speed 

Design-

Complete / 

Simulation-

Verified 

Preservation of 

patient autonomy; 

Elder dignity score 

maintenance (>8.9) 

A13c Clinical Robotic 

Platform / Sovereign 

Execution 

Deterministic Stratum 

(N Layer / Advisory P 

Layer) 

Execution of 

clinical tasks via 

high payload 

manipulation, 

hardware 

comparators, and 

voxel grid 

translation 

Kinematic 

constraints; 

3ZEROSÊ; 

strict jerk 

limits; 

Tripartite 

Tiger .1x key 

access latch 

A13 architecture; 

hardware comparators; 

LiDAR (LAR) clouds 

to voxel grids; meets 

HSA class B, C, and D 

standards 

CAD-

Verified 

B2B clinical 

intervention; 

eldercare nursing 

home wards; 

physical safety in 

medical 

environments 
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A13 Supreme Guardian / 

Medical Mobility 

Enclosure 

Deterministic Stratum 

(P and N Layers) 

Patient transport 

with hardwired 

kinematic 

constraints; 

enforces P-LIFE 

1.00 mandate 

Hardwired 

kinematic 

constraint 

layer; 

unreachable 

by remote 

bypass; non-

agentic 

oversight; 

human 

sovereignty 

A13 family 

architecture; hardware 

locked safety layer 

CAD-

Verified 

Patient transport and 

general 

clinical/humanitarian 

governance 

U7 Sequencer 

(Sovereign Brake) 

Forensic / Fail-Safe 

Layer 

Instantly severs 

physical power to 

actuators upon 

detected breach, 

anomaly, or lack 

of authorization 

Inaction-as-

Safe-Default: 

Defaults 

system to 

mechanical 

stillness (P-

LIFE 1.00) 

Hardware-based One-

Shot Sequencer; 

physically drops LDO 

power rails in < 

1.05ms 

Simulation-

Validated 

Emergency stop 

enforcement for 

patient mobility 

enclosures and 

clinical robotic arms 

A13b Sensing Limb 

Deterministic 

N Layer (Deterministic) Patient 

monitoring via 

LiDAR and 

spatial voxel 

grids with 

kinematic vector 

output 

3ZEROSÊ 

(biometric 

stripping) 

LiDAR and spatial 

voxel grids; silicon-

level anonymization 

CAD-

Verified / 

Modeled 

Continuous patient 

monitoring and 

dignity protection in 

residential/nursing 

care 

P Layer Privacy Layer 

Hardware Core 

Hardware Core Strips biometric 

identity from 

data streams 

3ZEROSÊ 

(Zero camera, 

zero audio, 

zero cloud) 

905nm LiDAR array; 

anonymized kinematic 

voxel grids 

CAD-

Verified 

Patient privacy and 

telemetry processing 

WD117 Enhanced WORM 

Ledger 

Forensic / Immutability 

Layer (D Layer) 

Maintains 

hardware 

heartbeat and 

records every 

system event and 

authorization 

OTP Silicon 

Fuses: 

Physically 

impossible 

for AI to alter 

history; SHA-

3-512 

hashing 

Physical Write-Once-

Read-Many (WORM) 

memory; post-quantum 

cryptographic 

signatures 

Pending 

Hardware 

Legal defensibility, 

compliance audits, 

and forensic 

traceability for 

clinical actions 

x.1 Eldercare Cyber-

Physical Protection 

Embodiment 

Patent D Governance 

Enclosure (Forensic / 

Fail-Safe Layer) 

Isolates care 

apparatus from 

facility IT 

networks to 

prevent "IT-Gap 

Drift" 

Fail-Loud 

Doctrine: 

Interruption 

of heartbeat 

asserts 

Sovereign 

Brake and 

triggers local 

alarm 

IZEKOSÊ galvanic 

isolation, independent 

hardware alarm, and 

Tamper Detection 

Envelope 

Design-

Complete 

Protects vulnerable 

nursing home 

residents from 

cyberattacks or 

ransomware in 

clinical networks 

A7 Bridge Hub / 

Translation Layer 

N Layer (Deterministic 

Chokepoint) 

Translates 

semantic 

advisory data 

into deterministic 

hardware 

features 

Agentic Drift 

Screening: 

Filters 

incoming 

data for 

contradictions 

and 

uncertainty 

Hardware execution 

layer utilizing 

pRegisters for national 

infrastructure 

coordination 

Simulation-

Verified 

Safely coordinates 

external B1/OEM AI 

systems with clinical 

hospital wards 

A10a Root of Trust Root of Trust Anchor of 

governance 

stack; guarantees 

authorization and 

log integrity 

Inaction-as-

safe-default; 

mechanical 

stillness on 

self-

verification 

failure 

Hardware-Enforced 

Kinetic Governance; 

invalidation on tamper 

Design-

Complete 

Foundational trust 

for all kinetic 

clinical actions 
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Non-B1 Limited Agentic 

Monitoring Shell 

Advisory Stratum 

(Agentic Governance 

Layer) 

Provides clinical 

decision support 

and probabilistic 

recommendations 

Zero 

actuation 

rights; 

physically 

isolated from 

kinetic 

control 

Unconfined non-

deterministic software 

(RAG advisory) 

Not in 

source 

High-risk clinical 

monitoring (cardiac, 

oncology, x-ray 

analysis) where AI 

serves as advisory 

tool only 
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