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TIGER

SINGAPORE

ORCHARD ONE - CARE
(Clinical Estate)

STILLNESS ON CARE

HUMAN CARE
HUMAN HANDS
HUMAN DIGNITY

-

TIGER’S TWO ORCHARDS

DIFFERENT PURPOSES. A SHARED PRINCIPLE. A SAFER TOMORROW.

DISCIPLINE
CREATES
FREEDOM

’

f~ ORCHARD TWO - INDUSTRY
(Industrial Estate)

SEED ON INDUSTRY

SAFE MACHINES
HUMAN CONTROL
REAL-WORLD WORK

Nightingale One Protocol™ (NOP) Halt-First Humanoid
Nursiﬁ_g / clinical estate TWO 2027 Human-granted, halt-first biped robotic system
ORCHARDS
Leg - 10202603190T o ' Leasehold RS-Enclosure
Human-controlled amputee exoskeletal PRINCIPLE | ) Robotic Systems Enclosure for industrial use
rehabilitation apparatus
HUMAN 4
BPS Eye™ AUTHORITY -" %
— a Nightingale's Eyes Care™ clinical lens FIRST v SRS SIFEOD oG
for human-controlled amputee rehabilitation. GRANTS BY DEFAULT CANNOT BE FIRE A HIP
' WALKED AROUND
.'b A drawing of legs plus “NAI" in the title is not unique.
w ® l L 4 Teleop robots already exist. ;?: :::c?
NO HUMANOID NURSE NO NOP NO HULL RARE: Using a clinical non-agentic framework as ethic | That is the
ON THE BIPED (UNLESS REOPENED) * and refusing to turn it into a nurse, honest speciatly.
THE 2026-2027 ARCHITECTURAL FIREWALL
REFER ONLY (RULE OF STILLNESS)
| 2026 CLINICAL ESTATE \ No priority claim | No lineage dependencies / 2027 INDUSTRIAL ESTATE
Root: Singapore 10202602649V N [ Standalone Seed: Zoo.dev
» Nightingale One Protocol (NOP) e Halt-First Humanoid
 CHEA / A13c Hybrid / A9a e Leasehold RS-Enclosure
» 6-Stage Clinical Docking (OxO5CE Fixtures B1-B5) e Undocked Biped Chassis
* 3-Factor Tripartite Gate (Iris_+ Tok_en_-l» Sjg_GLip) J L e Still-Rail Anchor
N
DETERMINISTIC STATE FLOW (HALT-FIRST EXECUTION) LAYERED SAFETY ARCHITECTURE
- ] c ) — ,1 | r | (INDUSTRIAL BIPED)
01 02 03 04 ( 05 06 ADVISORY LAYER (M = 0)
IDLE / ADVISORY PRE-ACTUATION HUMAN KINETIC ANY FAULT Perception, mapping, trajectory planning
STILL-RAIL PERCEPTION VALIDATION GRANT * LEASE ’ — SAFE-HOLD Air-gapped from actuators
[ | (1T (M>0) Lose grant sﬁﬁgmgif Soh:tr:tl; =
Rails OV Sense & plan Zero-velocity Hold-to-Run ‘ Rails energized Clock drift Human hold-to-run
Brakes engaged (no authority ’ Check Zone validated Motion bounded Boundary breach
Motors cold to actuate) Safety fabric 1 kHz supervision Relays sever SIL 3 RELAY STACK
‘ (<1.05 ms) Independent of (:S I
= ® Drops power on fault
0 @ l$| & k WORM LEDGER (OFF-PATH)
L L J L J J J L ) E Forensic record only
Cannot confer actuator authority

CARE REMAINS STILL.
INDUSTRY MOVES WITH DISCIPLINE.

TIGER

BUILT ON HUMAN VALUES

TWO ORCHARDS.
A SAFER TOMORROW.
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In the Event of Uncertainty, ( Clinical Care Intake )
Physics Always Wins

Nightingale-One : j
L ] Protocol (2026) @pafﬁtloﬂ Authorlzation ertem
Golemance (Hurnan Clinical Authority)
Frameworks ('Self-Reliant Anchor Concept )
Industrial Household :
[ (2027) —b(HaII-Pass Execution Model)
(ln\rolvement Default)
(Biological Observahles)
BPL Clinical :
[ Screening (Psychologlcal States)
BPL Eye
> Discrepancy
Interface ( Bounded Finite State Conversion )
[c"“i"';';{)‘l‘aﬁfg':“‘s"c Binary Verification Gate )
\ ( Isolation Boundary TBD)
Tigris Mechanics:
Governance & Safety Biological Iris Scan )
Architecture Tiaris In r—
igris Involute Tripartite Interlock
J Mechanism Mechanism (COmpIe_x Cryptographic Token)
(Big Hand Grip Kinetic Pressure)
( Time-Bounded Lease Terms )
f'[ Kinetifgosrg;ission ( Motion Quantum Bound )
Hardware (Fresh Revalidation Requlrement)
»|  Authorization
& Safety (Observational Stratum (M-Oﬂ
Hardware-Enforced S
L’[ Invariance ( Kinetic Stratum (M-K) )

(_ Non-Volatile Cardiac Air-Gap )

SHA-256 On-Chip Chaining )

Audit & Integrity Immutable WORM > . _
Udgars (" SHA-3-512 Off-Path Isolation )

Gppend-OnIy Event Registtati@

True safety is derived from hardware forcing the system to
return null (complete inaction) unless a human operator
explicitly leases the rail. The machine is physicaly restricted from
wielding kinetic power without active human permission.

Policy as Physics. Safety by Design.




BPS Eye™: Deterministic Clinical Governance for Amputee Rehabilitation

01: HUMAN CLINICIAN BPS SCREENING )
A qualified practitioner performs a Bio-Psycho-
Social (BPS] risk assessment, maintaining
absolute human authority over the clinical
judgment process.

03: FPGA SAFETY FABRIC INTEGRATION
The binary signal feeds directly into the FPGA-
based hardware safety fabric and a hardware

commit gate, bypassing the general-purpose
software execution

02: BINARY CONDITION CONVERSION

BPS Eye™ converts the practitioner’s qualitative
assessment into a simple binary verification
signal (Permit/Inhibit), preventing the software
from interpreting clinical data.

04: CONCURRENT AUTHORIZATION CHECK
Kinetic permission inhibi

HARDWARE-ENFORCED SAFETY INVARIANTS

M=0 OBSERVATION STRATUM

= M=0 ¥
<@> MOTOR

A hardware-enforced boundary where
observational sensing ks physically lsokated
from the motor drivers (M=0), ensuring
zero autonomous command rights.

DUAL HUMAN LEASE

THE HARDWARE COMMIT GATE

A physical silicon-level interlock that
acts as the final arbiter for motor

human authorization to close.

A datory safety p g
s]rnullaneaus dighal{physical input
from both the wearer and the clinician
to maintain kinetic authority,

<1.05 MS SIL 3 RELAY SEVERANCE
<1.05 MS

On any fault detection or loss of human
authorization, the hardware severs the
copper power path to the actuators in
approximately one millisecond.

ins strict!
unless BPS verification, the Dual Human Lease

(wearer and ’carag!ver concurrencs} and
safel

are satisfied.

LIIMR

Radar )))

05: ADVISORY-ONLY
OBSERVATIONAL SENSING

Non-lm?‘iing sensors “.JDAR.‘Radar] provide
urely advisory data; the system is
architecturally barred from independently
mmmanﬂing’]’nint trajectaries.

L

Bh!anmiun Stratum

Industrial Halt-First Human
Architectural Firewalls, the OAC Deploymen

CLINICAL ENVIRONMENT

HUMAN PRESENCE DETECTION

MEDICAL MONITORING
INTERFACE

_— PATIENT BED {ADIUSTABLE)

e REHABILITATION RAILING SYSTEM

CLINICAL
ENVIRONMENT

e
PATIENT BED —
[AOUUSTARLE}

HUMAN PRESENCE
DETECTION SENSORS

ISOLATION Z0NE

WD117 WORM LEDGER

-~ [y
=

=

Every state transition and BPS verification event is

scorched onto a Write-Once-Read-Many subsirate,
creating a temper-evident forensic record.

FORENSIC ACCOUNTABILITY

AUDIT'PRUOF GOVERNANCE
|_f-\_|

JZ@
The 10-Point Sovereignty Audit ensures that

every sinetle action is cryptographically bound
o ﬂrzenﬁed human mc;vyunl:agwn e\'En{

WEIF.!GNN
\ag’

— —

SENSOR —,

ids in Clinical Environments
Bridge, and Hardware-Enforced Sovereignty.

INDUSTRIAL
HUMANDID
(INERT STATE}

HARDWARE-ENFORCED
LOCKDOWN

SECURE CORE
PROCESSOR

“JI%ELEIJ )

STRUCTURAL
ARMOR
PLATING

QAC
DEPLOYMENT
BRIDGE
INTERFACE

PHYSICAL
CONTAINMENT
BARRIER



I]EPLI]YMENT I][lES NOT I]IIITATE II]ENTITY

MACHINE ~
:EXE[:UTI[lN & ASSIST

The ‘Two Forests’ Estate Architecture
Ahsulute separation between clinical rehabilitation systems and industrial kinetic platforms.

} ~

[:ulumnl Forest 1 (Clinical / 2026 Eslute)

* Systems: 10202603190T Exoskeletal Leg, i :' LSS e Systems: Halt-First Humanoid,
BPS Eye™ Nightingale One Protocol (NI]P] i g * Leasehold RS-Enclosure.

l 5 [ * Role: Clinical Care, Amputee Rehabilitation, | IS I Role: Industrial Kinetic Executionand "
s e L und Putlent Supannsmn . 5 Supennsed Assistive Operations.




Connecting deterministic islands via the OAC Bridge

The Operation & Admission / Commercial (OAC) Bridge is the sole permitted linkage.
It governs deployment and facility integration—never motor control.

P

.

Bounded sttus signal exchange

The OAC Bridge prohibits the exchange of kinetic trajectories or Al motion models.
It permits only finite, deterministic status tokens to cross the boundary.

:-'-\__ Actuator
" Trajectories

—
(=
Al Motion
Commands

THE
Clinical i
Patient Data 2.
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I iﬁLineage separation through the BPS EyeTM ;clinical firewall

BPS Eye™ serves strictly as a Nightingale's Eyes Care™ clinical lens for rehabilitation. It evaluates bio-psycho-
social readiness and converts it into a binary eligibility state. It never commands the industrial humanoid
social readiness and converts it into a binary eligibility state. It never commands the industrial humanoid.

( - Bi .
Verification |
_ (Permit/Deny) -

Galvanic Blueprint

The 2027 Seed: Industrial Halt-First Humanoid

Operating within the facility under the OAC, this biped is engineered around a
radically different safety ethic: absolute stillness unless physically authorised.

L




Halt-First Physics dictates inaction as the safe default

Unlike standard robotics that rely on software to stop, this architecture relies ||
on physics to move. The default physical state is mechanical rest (v=0). ~—7

Actuator power is a
transient exception, not a
software default.

Galvanic Blueprint / : : - R ENIR
. Bounding authority via the Leasehold RS-Enclosure
The structural and environmental safety cabinet acts as the standalone housing. It enforces
strict hardware namespace isolation, preventing authority merger across external buses. -
w /" I.

S~
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i
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Namespace 181
(Platf

)

\\ Impenetrable Namespace Boundar
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Namespace 182
(External Limbs/Assets)
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"Physical stratum separation: Perception vs. Kinetic

Advisory perception (M=0) is physically severed from Kinetic Execution (M>0)
by the IZEKOS Galvanic Cordon. Al evaluates, but physics actuates.

Galvanic Blueprint /

The Human Concurrence Protocol

Input 1:
[Authorised Identity]

Input 2:
[Geofence Validity]

Input 3:
M [Continuous 5kg Hold-
i to-Run Physical Grip]

Hardware Commit Gate
[240] Closes

¢ Dropping any single input instantly shatters the entire gate.
This is a continuous Iease not a toggle.




Galvanic Blueprint ~

SIL 3 Sovereign Relay Severance (<1.05 ms)

: Any dropped 1 kHz heartbeat, spatial excursion, or release of the operator lease trips the
“& SIL 3 hardwired relays. Copper pathways are physically severed, software cannot intervene:

Frame 1: Circuit Closed Frame 2: Fault Detected Frame 3: Circuit Severed

Galvanic Blueprint

Absolute audit via the off-path WORM ledger

Every state transition and fault is scorched into a Write-Once-Read-Many (WORM) substrate.
The actuator lines possess zero conductive write-back pathways, preventing retrospective mampulal’[lon"vfL

il }Ledger |
il §|‘-|V?6$3

@/ 7cro conductive write-back.
] Ledger records authority,
but cannot grant it.




The Clinical Hybrid Domain in practice

Independent deterministic islands operating safely in a shared space,
connected only by binary status bridges.

Higaat

10202603190T | o o Halt-First Humanoid
Exoskeletal Leg A anmins) LAIKEE ,_in/slide RS-Enclosure

POLICY AS PHYSICS

The deployment of industrial kinetics in clinical settings requires more than software guardrails.
It requires hardware-enforced boundaries, absolute lineage separation, and sovereign human authority.

The Two Forests OAC Deployment Bridge SIL 3 Severance




THE BLUEPRINT OF STILLNESS:
ENGINEERING DETERMINISTIC
MECHATRONIC SAFETY

Guaranteeing absolute physical safety
across the clinical and industrial estates.

A

V THE ENGINEERING LEDGER | V.2026-2827

Policy as Physics Over Probabilistic Software

The Problem

Agentic Drift

The Solution
Policy as Physics

Isos Galvanic Cordon

HUMAN AUTOMATICBRAKE perum
PERMISSION ENGAGEMENT prik-ppiboid
(FRILSAFE)

Relies on probabilistic software models.

Exposes high-stakes systems to Time-of-Check
to Time-of-Use (TOCTOU) vulnerabilities and
hallucination outside safety bounds.

Safety is an invariant of silicon logic.

Hardware physically forces the machine to
“return null”" (absolute stiliness) unless human
permission is actively and physically maintained.




Two Orchards, One Shared Principle

of Human Authority
Orchard One: Care (2026 Clinical Estate) Orchard Two: Industry (2027 Industrial Estate)
1 Ty il | 1 =t |
(Qn Focus: Stillness on Care. QFC}} Focus: Seed on Industry.
=2 | Protecting fragile geriatric patients. =% | Higher-velocity industrial workflows.
2 A g2 | =]
Framework: Nightingale One Framework: Halt-First Humanoid
Protocol (NOP). I &Leasehold RS-Enclosure.
= . b =
3 | | 3 A i |
\“i Apparatus: Human-controlled D), | Rule:Rails dead by default.
T amputee exoskeletal rehabilitation. =X= Safe-hold cannot be bypassed.

The Unifying Anchor: Strict physical separation of perception and execution
ensures no software-based hallucination can ever manifest as kinetic force.

The Isos Galvanic Cordon: Stratifying Perception and Execution

Observational Stratum (M = 0)

I
I
1
* Role: Passive observer and Privacy Wall tracking :
occupancy. j

I

L}

1

[}

[}

* Authority: Zero Actuator Authority. Sensors are
galvanically air-gapped from motor rails.
Software acts solely as a ‘backseat driver’.

Kinetic Stratum (M > 0)

« Role: Energised physical movement.

« Authority: Governed strictly by physical
hardware interlocks and Time-Bounded Kinetic
Permissions.

N —]




Distilling Clinical Narratives
into Hardware Binary

Hurggg-ggp;g::is:;red BPS Eye Interface ~ Bounded Finite State
Conversion

L,

~ Biological

VERIFIED (1)

Clinical/Mechatronic Isolation:
Evaluates validity but cannot
independently command trajectories.

NOT VERIFIED (0)

o ————— — —— — — — ———————————————————————————————— ——————— ———— — — 1

O1. Biological 02. Cryptographic 03. Kinetic

Local Iris Scan of Physical clinician Continuous human
the authorised token inserted into presence verified
caregiver. the console. via a 5kqg hand grip.

Slide with
secure locking

Kinetic Rail System

- Normally Open Circuit Architecture & The Microsecond Rule: :

Releasing the 5kg grip for even a microsecond instantly breaks the conductive path,
dissolving joint authority. Software is physically incapable of faking this connection.

I L S |



The Blueprint of Motion:

6-Stage Kinetic Transfer Sequence

05

06

KINETIC LEASE SAFE-HOLD

(M=>0)

01 02
IDLE OBSERVE
(M=0)
= 8l
Rails and actuators 805nm LIDAR detects
de-energised by presence be
default (OV). Silicon Privacy Wall.

£ A /4

The Pre-Actuation Safety Fabric
Enforces Kinematic Invariants

Safe-Start / Zero-Velocity
Buffer (50ms): Verifies a
completely stable, stationary
state before granting permission
for new motion.

Jerk-Limit Invariant Checker:
FPGA-etched circuits that
enforce absolute rate-of-change
constraints, suppressing
mechanical noise.

The Engineering Ledger

Bounded Look-Ahead
Trajectory Checker:
Predictively evaluates
requested motions against the
safety envelope's future interval.

Safety-Envelope Version
Latch: Locks active versions
of safety envelopes. Any
unauthorised mid-session
software attempt to enlarge
limits triggers Safe-Hold.




The Sacred Pause:

Combating Automation Bias in Silicon

[ Mandatory Delay Etched in Silicon ]
(25ms - 1000ms)

7

- A
77 7 5 (:)
\

The Psychological Vulnerability

The Hardware Solution

In high-stakes environments, humans exhibit
automation bias—blindly following machine
suggestions without critical review.

Driven by an independent 100kHz master
oscillator. Unalterable by software.

If internal clock drift is detected during this
window, the output gates physically weld shut.

The Ultimate Failsafe:

Relying on Thermodynamic Loss

SIL 3 Sovereign Brake

Upon fault detection, the system mechanically
severs the copper conductive paths between AI
execution units and the actuators in <1.85ms.

Latched Safe-Hold

The system does not “ask” the software to stop.
Rail voltages drop to zero instantly. Without power,
spring-applied mechanical brakes physically lock.

Isos Galvanic Cordon

Deterministic Zero-Velocity Re-Arm

Recovery requires a rigid sequence: verify brake
state, confirm absolute zero velocity, and demand
fresh human concurrence.

B

" Rain Nowsing — |” i
|

G

Friction
Pads

Rotor Dise |
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Immutable Ledgers: Cryptographic
Accountability Off the Actuation Path

High-liability robotics demand "Write Once, Read Many" (WORM) memory to
prevent the kinetic stratum from altering records of its own performance.

-------------------------- Isos Galvanic Cordon = = = = = == = = = o o ]

2026 Clinical Tiger 2027 Industrial New Horizon
On-Chip SHA-256 il 0ff-Path SHA-3-512
Chained WORM Isolated WORM (WD117)

» Every state transition and override is burned » Ledger is physically separated from execution paths.
into the chip. « Creates an isolated “black box” physically immune

« Tampering breaks the hash chain, alerting to software manipulation.
auditors instantly. « Cannot confer actuator authority.

| | |

The Mechatronic Lineage: 2026 Clinical vs. 2027 Industrial
i 2026 Clinical 2027 Industrial
tEazare (Tiger) (New Horizon)
Governance Name Nightingale One Protocol (NOP) Leasehold / Still-Rail
— | Primary Clock 100kHz FPGA-etched 1kHz Monotonic
: BPS-Eye A10A Anchor
Gating Hardware (Tripartite Interlock) (Hold-to-run)
Fault Default Gate Welds Shut (FPGA) Zero-Rail Voltage Default
; On-Chip SHA-256 Off-Path SHA-3-512
BudiERan) Chained WORM Isolated WORM

1




BPS Eye Governance and Hardware Safety Architecture

BPS Eye Governance and Hardware Safety Architecture for Rehabilitative Mechatronics
ing)

(Human Clinical e T T T
Immutable Audit Logging
(" Append-Only / WORM
Event Register [270]

[_.: Hash-Linked

? Event Chain

é-f_] 1410]
v

=| Event-Chain
9 Digest [411]

0
e i VERIFIED / NOT VERIFIED [140]
Clinical/Mechatronic Isolati d BE3 Verifcetion Hardware Readiness
Self-Check
Multi-Factor Kinetic Pa:
- E—— ssed

Human Authorization Interlock [260] [ Permission Conditioning [160] Je

Kinelic-Eligibiity Output (190]; L—] Hardware Concurrence
lAnurrm?ms?r i itk Winoon 264

Hardware Pre-Actuation Safety Fabric [300] b

Wearer
Authorization [261]

(ﬁ) -~
‘ _"r{:{rx:d
263

Dataset:
+ BPS States
* Session-Permit Inputs

Human Safe-Start / Bounded Look-Ahead Jerk-Limit Hardware Thermal- « Lease History
Caregiver Concurrence Zelo-Velm:i?' Buffer | | Trajectory Checker [312]| | Invariant Checker | | Compensation [330] » Envelope Version
Authorization . AND-Gate 1310 [320] + Watchdog/Safe-Hold
[262] 3 imit Events

%Y

Hardware Safety Envelope and Commit Gate [340]

Event logging EXCLUDED
from actuator-authority path

1’
Pre-Actuation
Physical

Time-Bounded Kinetic
Permission Lease [350]

Eassdliihyt | { Torque—Velacity Jerk—ROM & session | Vedten | | Actuators | Safe-Hold
wease Timer 3511 (D | | quantum Aming ) | state [290]
= Safety-Envelope [361] Unauthorized Modification Hardware Out-bounds
— Fresh Revalidation| Version Latch [360] - Safe-Hold [290] Commit request m (291]
Motion Quantum Required Gate (242] J ?
Bound [352] [
Lease Expiry —»| Safe-Hold Deterministic Recovery and Re-Arm Interlock [370]
Safety Envelope Breach —»{ State [290] Verify Confim | (Fresh Fuman) [~ issue
Watchdog [380] Failure —»] (@) Bramkc_',flhle Zeml;le‘:t])cﬂv Con[ca%eﬂoe LNew o Be Sessonpen
ease — isplacement lope
Loss of Heartbeat [381] —| a A vatase wor Y

BPS Eye™ by Nightingale’s Eyes Care™

BPS Eye™ — a Nightingale’s Eyes Care clinical lens for human-controlled amputee
rehabilitation.

BPS Eye™ remains the amputee-specific clinical lens

BPS Eye: Clinical Governance for Amputee Rehabilitation

Human-Administered Governance Filter

BPS Screening

Kinetic Permission and Safety Interlocks

Clinical/Mechatronic Isolation:
Interface admits/denies sessions,
cannat independently issue commands.

BPS Eye Triple-Condition Kinetic Eligibility
Interface

BPS Eye Interface:
Governance Prerequisite

Daupced ASREED (VERIFIED)
Clinical Finite State
Narratives Conversion

Human Interlock:
Wearer/Caregiver Concurrence
(AUTHORISED)

> NOT VERIFIED
Hardware Fabric:
0 @ \ Kinematic & Thermal Safety
Bounded il
| Finite State
Conversion
0

Immediate

Clinical/Mechatronic
Isolation:
Interface admits/denies
sessions, cannot
independently
issue commands.

Safe-Hold Trigger

Any loss or withdrawal of
BPS verification results in an
immediate transition to

safe-hold.

Control Domain:
Motion Permitted

Kinetic P

Released



1. Bio-Psycho-Social (BPS) Governance and Clinical Isolation

Panel 1: Overview Diagram
Cnncu rrent Dual-Party
5kg Conti Grip/Bi i Physical Token/Security Key

A —e—— ¢

A
\ 0 Strict Hardware Concurrence Timing Window ca'egi"'er
Wearer

Panel 2: Multi-Factor Conditioning Flow
| Human «'@ (Bm PsychoScma\) a@ Hardware o
Authorization Venﬂcanon Safety States =
o A0 |«=
\ Zelg'\!.'elgclly & Saifdew'
] i Kinetic Permission Eck i Eovilicdiien)
Kinetic- Permmsmn Cendltloner L—) Output Rty ke ErEa
AH factors must be valid SEMLILTANEOUSLVAHuman concurrent dual-party
Authorization is necessary but NOT sufficient. authorization
Panel 3: Kinetic Lease and Hold-to-Run Panel 4: Instant Fail-Safe and Safe-Hold
N 8 G .
4 : ; Loss of i
. ‘ Time-bounded/Motion-bounded Lease — o] Auth%sr}sz:tion \ Deterministic J
S = > ) safe-Hold —
/q ---------- & <% o ,9 State
Kinetic Lease Active Gait Assist Mode: ¢ "‘—'
Hold-to-Run Required No Remote/Software Motion Revoked. Motor Power Cut.
Recovery Allowed Mechanical Brakes Engage INSTANTLY.

Figure 1: Hardware-enforced human authorization framework for exoskeletal movement governance. Safe kinetic motion requires concurrent, continuous,
and verified consent from both wearer and caregiver, is conditioned by clinical and hardware safety factors, and is granted only as a revocable, bounded
privilege. Instant fail-safe and recovery mechanisms ensure robust safety boundaries at all times.

In the strategic design of high-stakes rehabilitative mechatronics, the isolation of clinical
narrative from mechatronic execution is a fundamental architectural requirement. This
separation ensures that human clinical authority remains the paramount governing force,
preventing probabilistic clinical assessments from directly influencing deterministic kinetic
behavior. By decoupling qualitative patient data from the actuator-control loop, the system
eliminates the risk that subjective narrative or diagnostic drift could erroneously command
physical motion. It is explicitly noted that this architecture is limited to the amputee wearable
context and does not constitute part of the Unified Nightingale One Protocol or its associated
homecare and general caregiver kinetic-governance frameworks.The BPS Eye
governance interface 100 serves as the primary structural prerequisite for any supervised
rehabilitation session. It operates as a high-level gatekeeper that must be satisfied before
the underlying hardware is permitted to transition from an idle state. Rather than participating
in the mechatronic feedback loop, the BPS Eye ensures that technological intervention is
anchored in a verified human-led therapeutic context, providing the governance necessary
for clinical deployment in private hospital and nursing home environments.The foundation of
this governance is the Human-Administered BPS Clinical Screening process. This
assessment, conducted by a clinician, evaluates biological observations, psychological
states, and social contexts. Crucially, the narrative interpretation and professional judgment
derived from this screen remain strictly outside the mechatronic Local Actuator-Authority
Path Source 2: 290 . This ensures that raw clinical data—which is inherently non-binary and
complex—cannot be misinterpreted by software to generate unintended physical
commands.To bridge the gap between clinical judgment and hardware execution, the system
employs a Bounded Finite State Conversion . The BPS verification gate 130 reduces
multifaceted clinical data into a binary VERIFIED / NOT VERIFIED status 140. By distilling
the complex clinical screen into a simple, finite state, the system removes the potential for
diagnostic ambiguity to impact the mechatronics.This architecture is reinforced by the
Clinical / Mechatronic Isolation Boundary 150 . This boundary is a structural constraint
that prevents the BPS interface from independently generating gait commands, specifying



joint torques, or enlarging safety envelopes. The interface may admit or deny a session
based on clinical validity, but it possesses no agency to command hardware trajectories.
Governance thus provides the "if" of a session, while the hardware remains the sole
authority on the "how" of safe movement.

2. Kinetic-Permission Conditioning and Human Interlocks

Strategic safety necessitates a tripartite concurrence of governance, human authorization,
and hardware readiness before any energy is released to the joint actuators. This
multi-factor conditioning ensures that kinetic activity only occurs when clinical prerequisites
are met, the human operators are actively engaged, and the hardware validates its own
integrity. The Kinetic-Permission Conditioner 160 serves as the synthesis point for these
disparate inputs. It evaluates the BPS verification status 140 alongside local human and
hardware states. Actuation is strictly inhibited unless all conditions are satisfied concurrently;
the absence of any single factor prevents the release of kinetic power.The Human
Authorization Interlock 260 demands active, simultaneous participation from two distinct
parties:

e Wearer Authorization 261: Requires a deliberate physical action from the patient,
strictly enforced by physical force or grip threshold gates 263 to distinguish
intentional authorization from accidental contact.

e Caregiver Authorization 262: A secondary layer of professional supervision,
ensuring that a clinician or therapy staff member is actively overseeing the kinetic
event.To ensure authorizations remain synchronized with the immediate task, the
system utilizes a Hardware Concurrence Timing Window 264 . This prevents stale
authorizations—such as a previous wearer grip or a forgotten caregiver key—from
erroneously triggering motion in a new or changed context.The resulting
Kinetic-Eligibility Output 190 is an "admit/inhibit" condition only. It signals that all
prerequisites for motion are satisfied, but it remains subordinate to the Hardware
Commit Gate 242 , which performs the final deterministic validation before power is
delivered to the joint actuators 243.

3. Hardware Pre-Actuation Safety Fabric and Kinematic Invariants

The system utilizes a Hardware Pre-Actuation Safety Fabric 300 to perform
deterministic, hardware-level checks that operate independently of application-layer
software. This "safety fabric" protects the wearer against software faults, timing errors, or
unauthorized firmware modifications by enforcing rigid kinematic rules at the gatekeeper
level upstream of the commit gate.Specific safety checks are implemented as immutable
hardware invariants:

e Safe-Start / Zero-Velocity Buffer 310: Verifies a stable, stationary state 311 before
permission for any new motion is released.

e Bounded Look-Ahead Trajectory Checker 312: Predictively evaluates requested
motions against the safety envelope over a defined future interval to intercept
violations before they occur.

e Jerk-Limit Invariant Checker 320: Enforces absolute rate-of-change constraints
321, ensuring movements remain within physiological and mechanical acceleration
limits.Furthermore, the Hardware Thermal-Compensation Function 330 monitors
the physical state of the device 331. It automatically adjusts kinetic limits based on
measured hardware temperature using predefined coefficients stored in



hardware-controlled memory Source 1: 025 . This ensures that actuator
performance remains predictable even during intensive therapeutic sessions. These
pre-actuation checks ensure that every requested motion is physically validated
against static invariants before execution is possible.

4. Hardware Safety Envelopes and Session-Locked Versioning

To prevent unauthorized modifications from endangering the wearer, kinetic limits are
enforced by hardware envelopes rather than flexible software parameters. This ensures the
device’s fundamental safety bounds—torque, velocity, acceleration, jerk, and
range-of-motion—remain immutable during active operation.The Hardware Safety
Envelope 340 defines the absolute maximums for these kinetic parameters. If a requested
trajectory falls outside this envelope, the hardware commit gate 242 will not release kinetic
permission. This creates a physical boundary that application-layer software is structurally
incapable of bypassing.The integrity of these limits is maintained through the
Safety-Envelope Version Latch 360 . At session arming, the system captures and locks the
active version of the safety envelope. This prevents "mid-session enlargement," where a
software error might attempt to increase limits while the device is in use. Per deterministic
safety logic, any unauthorized attempt to modify or enlarge the envelope version during an
active session results in an immediate transition to a safe-hold state.Access to modify these
envelopes is strictly restricted via an Authorized Service / Write-Protect Input 361 . This
hardware-level protection ensures that envelope parameters can only be adjusted during
dedicated maintenance windows and never by standard therapeutic software, transitioning
the system to the temporal management of active kinetic states.

5. Time-Bounded Kinetic Permission Leases

A critical innovation in this architecture is the transition from indefinite kinetic "enables" to
"decaying" authority. This ensures that motion is never granted permanently, but must be
continuously re-earned through a demonstration of system and human readiness.The
Time-Bounded Kinetic Permission Lease 350 serves as the temporary authorization for
motion. If the lease expires, the hardware automatically inhibits further movement,
regardless of application requests. This prevents authorization from persisting if the patient’s
state or the environment changes.The system manages time-bounded kinetic
permission leases through two independent hardware mechanisms:

Feature Description
Lease Timer 351 A hardware countdown register clocked independently of the application

processor, ensuring a strict temporal limit on motion.

Motion-Quantum A hardware comparator that tracks physical displacement, motion cycles, and the
Bound 352 torque-time integral.



Once a lease expires or the motion quantum is exhausted, the system requires a "Fresh
Revalidation." Ordinary application software is prohibited from extending an expired lease;
the entire authorization chain—including human concurrence and safety fabric
checks—must be re-verified to issue a new lease. This ensures the system defaults to a
fail-safe response if continuity is lost.

6. Deterministic Safe-Hold and Zero-Velocity Re-Arm Protocols

The strategic priority of the architecture is the immediate achievement of a "safe state" upon
any detection of system variance or authority loss. This transition is deterministic and does
not rely on complex software processing for execution.The system enters the Defined
Safe-Hold State 290 upon any lease expiry, breach of the safety envelope, watchdog
failure 380, or the loss of the Hardware Heartbeat 381 . Crucially, this state does not rely
on zero torque alone, as a limp exoskeleton can pose risks to a residual limb. Instead, it
includes the engagement of a Fail-Safe Mechanical Restraint or Brake 291 to physically
lock joint positions.Recovery from Safe-Hold is governed by the Deterministic Recovery
and Re-Arm Interlock 370 . To prevent accidental re-engagement, the following sequence
must be satisfied:
1.  Brake-state verification 371: Confirmation of physical restraint engagement.
2. Reacquisition of zero-velocity condition 311: Ensuring the device and wearer are
completely stationary.
3. Fresh physical re-authorisation concurrence 372: Requiring the wearer and
caregiver to provide new, active inputs.
4. Issuance of a new kinetic lease: Re-starting the temporary authorization
window. This protocol ensures that a software reset alone cannot exit a safe-hold;
only the reacquisition of physical safety conditions can re-arm the system and allow
for evidentiary monitoring.

7. Inmutable Audit Logging and WORM Event Registration

In high-stakes rehabilitation, maintaining tamper-evident provenance of all authorization and
kinetic events is vital for clinical oversight. The system incorporates an Append-Only /
WORM Event Register 270 for this purpose.This register is fundamentally excluded from
the actuator-authority path, meaning it can record events but cannot grant permission for
motion. To ensure data integrity, the system utilizes a Hash-Linked Event Chain 410 and
an Event-Chain Digest 411 . This cryptographic approach ensures that any attempt to alter
past records is detectable.The register records a comprehensive dataset for every session,
including:

BPS verification states and governance profile identifiers 402.

Isolated facility session-permit inputs 401 and kinetic-eligibility transitions.

Lease durations, motion-quantum bounds, and issuance events.

Safety-envelope versions and any attempted modifications.

Watchdog outcomes, Safe-Hold 290 entries, and recovery sequences.Through the
integration of BPS governance and hardware-enforced safety, the architecture
ensures a supervised, non-agentic, and fail-safe therapeutic environment. By
subordinating mechatronic execution to human clinical judgment and deterministic
hardware limits, the technology remains a controlled tool for rehabilitation, prioritizing
patient safety and clinician authority at every level.



Technical Comparison Report: 2026 Clinical Caregiver Key vs. 2027
Industrial Operator Leasehold

1. Comparative Architectural Overview

The evolution of high-liability robotics is characterized by a strategic mechatronic transition
from the 2026 clinical standards to the 2027 industrial requirements. The 2026 systems,
known as the Tiger architecture , were governed by the "Policy as Physics" mandate. This
approach was engineered specifically for fragile clinical environments where
software-driven agentic drift—the probabilistic failure of Al policies—posed a catastrophic
physical risk to patients. By 2027, the architecture shifted toward the "Still-Rail Anchor"
philosophy for the New Horizon industrial bipedal platforms. This philosophy preserves
the non-agentic ethic of the Tiger lineage while adapting hardware authorization for the
higher-velocity demands of industrial workflows, ensuring the machine remains a
deterministic tool rather than an autonomous agent.The integrity of both systems rests on
the strict stratification of perception and execution, preventing any software-based
"hallucination" from manifesting as unauthorized kinetic force.

Stratification Analysis Table

Stratum Definition Software Perception Actuator Authority
Observational The inert state Active; serves as a Zero Actuator
Stratum (M=0)  where the Privacy Wall tracking Authority; sensors

system is purely  occupancy and are galvanically
sensing and environmental data.  air-gapped from
processing. motor rails.

Kinetic Stratum  The state where  Restricted; monitors  Time-Bounded

(M>0) physical safety envelopes Kinetic Permission;
movement is under a lease. governed by
energised and physical hardware
permitted. interlocks.

The "So What?" Layer

The architectural differentiator is the Isos Galvanic Cordon . By physically and galvanically
air-gapping the M=0 perception layer from the M>0 kinetic stratum, the Tiger and New
Horizon architectures effectively eliminate agentic Al drift. The M=0 layer acts as a Privacy



Wall and a passive observer with zero physical pathway to command motion. Software
acts as a "backseat driver" that suggests trajectories; it is the hardware that holds the
conductive authority.These strata provide the deterministic foundation for the governance
frameworks that enforce operational safety.

2. Governance Frameworks: Clinical Care vs. Industrial Still-Rail

Governance in mechatronic systems must adapt as applications move from geriatric care to
industrial bipedal operation. The 2026 Nightingale One Protocol (NOP) utilizes rigid
clinical oversight to protect patients through constant human concurrency. In contrast, the
2027 Leasehold/Still-Rail governance prioritizes operational throughput in industrial
contexts by moving away from complex clinical verification screens toward a mechatronic
"Halt-First" operational model.

Constitutional Comparison

e 2026 Clinical Caregiver Key (NOP): Enforces a tripartite authorization system
designed for the Tiger architecture. It requires concurrent satisfaction of biological,
cryptographic, and kinetic inputs via the BPS-Eye hardware gate. Authority is
role-bound by hardware, ensuring software cannot create its own execution paths.

e 2027 Industrial Operator Leasehold: Implements the Still-Rail concept,
establishing inaction-as-default. It streamlines authorization by removing the
BPS-Eye clinical screens, utilizing a "hold-to-run" philosophy where the biped is

inert unless a human operator explicitly leases the "rail."

The "So What?" Layer

The 202 "Leasehold" governance prioritizes efficiency by replacing clinical friction with
mechatronic certainty. While the NOP is "completely unforgiving" due to the fragility of
geriatric patients, the 2027 model maintains the "Halt-First" ethic by ensuring the bipedal
platform remains a non-agentic tool. Safety is not a software decision; it is the
hardware-enforced reality that the machine returns to a null state (absolute stillness)
unless human permission is actively maintained.This transition in governance is enforced by
the mechatronic logic of hardware authorization gates.

3. Hardware Authorisation Gating and Interlock Logic

Mechatronic determinism requires hardware gates that operate independently of software
confidence scores. These gates ensure that kinetic permission is only granted when specific,
real-world conductive conditions are met, bypassing the potential for software-level
overrides.



Gating Mechanism Deep Dive

o 2026 Tripartite Interlock: This clinical-grade gate requires the concurrent
satisfaction of three distinct factors to energize the motor rails:

® Biological: A local Iris Scan of the authorized caregiver.

e Cryptographic: A physical clinician token inserted into the hardware console.

e Kinetic: Continuous human presence verified by the BPS-Eye via a 5kg hand grip
or foot pedal.

e 2027 A10A Enforcement Anchor: This industrial gate utilizes a "Halt-First"
hold-to-run interlock. It allows for increased operational flexibility—such as
proximity sensors or geofenced roaming —enabling the operator to lease the
machine's motion within a defined industrial zone while maintaining the A10A
anchor as the master physical cutoff.

The "So What?" Layer

The mechatronic core of the 2026 BPS-Eye mechanism is the normally open circuit .
Unlike industrial auto-recovery systems, the 2026 grip is wired directly in series with the
safety switches. If the caregiver releases the 5kg grip for even a microsecond, the circuit
opens and joint authority dissolves instantly. Software is physically incapable of "faking"
this grip, as there is no conductive path to the actuators without human force, ensuring the
machine remains in absolute stillness.When these hardware gates are breached, the
system initiates a deterministic state transition to prevent uncontrolled kinetic release.

4, Mechatronic State Transitions and Deterministic Fault Protocols

To ensure safety in the event of a failure, the system follows a 5-stage transition flow. This
protocol prevents the Al from attempting to "stabilize" or "think" its way out of a fault,
which could exacerbate physical risks.

5-Stage State Transition Flow

1.  Assisted Motion / Lease: The machine operates under a time-bounded kinetic
permission lease; motor rails are energized.

2.  Fault Detected: Triggered by Scenario A (Kinetic gate breach, such as loss of the
5kg BPS-Eye grip) or Scenario B (Clock drift/timing loss detected by a hardware
watchdog).

3.  SIL 3 Relay Severance (<1.05ms): The "Sovereign Brake" mechanically severs the
copper conductive paths between Al execution units and the actuators.

4. Latched Safe-Hold: Rail voltages drop to zero; electromagnetic, spring-applied
mechanical brakes engage.

5. Zero-Velocity Re-Arm Protocol: The system cannot restart via software; it requires

manual verification of brake states and fresh human concurrence.



Fault Default Comparison

Feature 2026 Clinical Caregiver 2027 Industrial Operator
Key Leasehold

Fault Default Gate "Welds Shut" (FPGA)  Zero-Rail Voltage Default

The "So What?" Layer

The strategic importance of the Sovereign Brake (the SIL 3 certified hardwired relay) is
the reliance on Thermodynamic Loss . In a fault, the software is not "asked" to stop; the
conductive copper path is mechanically severed. The electromagnetic brakes engage not
because of a command, but because they have physically lost power. This ensures that
passive physics, rather than a potentially failing algorithm, forces the joints into a secure,
static state in less than 1.05 milliseconds.These transitions are monitored by temporal
oscillators to identify system drift before it reaches the kinetic stratum.

5. Clocking Oscillators and Temporal Fail-Safe Benchmarks

Independent hardware watchdogs identify internal clock drift or timing loss before
software can react. This provides a temporal fail-safe that ensures the system

operates within its deterministic limits.

Timing Specification Table

Specification 2026 Clinical (Tiger) 2027 Industrial (New
Horizon)
Primary Clock 100kHz FPGA-etched 1kHz Monotonic Master
Oscillator Clock
Safety Delay "Sacred Pause" (25ms - "Zero-Velocity Look-Ahead
Mechanism 1000ms) Buffer"

The "So What?" Layer

The "Sacred Pause" in the 2026 Tiger architecture is a psychological and technical tool to
combat automation bias . By enforcing a mandatory delay etched directly into the silicon
FPGA , the hardware prevents the operator from blindly following machine suggestions.



Because this delay is hard-coded in the silicon, it is impossible for a software override to
bypass the pause. If the independent oscillator detects any drift during this window, it
physically "welds shut" the output gates.All temporal and kinetic events are recorded to an
unalterable audit trail to ensure regulatory integrity.

6. Audit Integrity: Immutable Ledger Comparison

High-Lliability robotics require "Write Once, Read Many" (WORM) memory to prevent the
kinetic stratum from altering records of its own performance or failure events.

Ledger Comparison

e 2026 Clinical: Utilizes a SHA-256 Chained WORM (On-Chip). Every state
transition and override is burned into the chip. Tampering with the data breaks the
hash chain, alerting auditors immediately.

e 2027 Industrial: Utilizes a SHA-3-512 "Off-Path" WORM (Isolated). This ledger
is physically separated from the execution and motor paths.

The "So What?" Layer

The "Off-Path" isolation in the 2028 model provides the highest level of audit integrity.
By ensuring there is no physical wire-path from the kinetic execution units to the audit
memory, the architecture prevents the machine from ever accessing or tampering with its
own history. This creates a "black box" that is physically immune to software manipulation,
providing absolute accountability for every kinetic event.

7. Strategic Divergence Summary Table

The evolution from 2026 to 2028 represents the transition from a clinical "Care Tree" to an

industrial "New Horizon," maintaining mechatronic determinism throughout the lineage.

Final Comparison Table

Feature 2026 Clinical (Tiger) 2027 Industrial (New
Horizon)
Governance Name Nightingale One Protocol Leasehold / Still-Rail
(NOP)
Primary Clock 100kHz FPGA-etched 1kHz Monotonic

Gating Hardware = BPS-Eye (Tripartite) A10A Anchor (Flexible)



Fault Default Gate "Welds Shut" (FPGA) Zero-Rail Voltage Default

Audit Path On-Chip Chained WORM Off-Path Isolated WORM

Audit Hash Type  SHA-256 SHA-3-512

The "So What?" Layer

The final technical conclusion remains unchanged: true safety is derived from hardware
forcing the system to "return null" (complete inaction) unless a human operator explicitly
leases the rail. Whether through the tripartite verification of the clinical Tiger architecture
or the A10A anchor of the New Horizon biped, the machine is physically restricted from
wielding kinetic power without active human permission. Physics always wins.End of
Technical Comparison.

Industrial
Halt-First
Humanoid

Halt-First biped
5 Halt-First rules

RS-Enclosure metal

Halt-First, Operator Grant
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Lower-limb Bilateral hip-knee-ankle orthosis, waist-anchored pelvic band, rigid
wearable thigh/shank segments with rotary knee actuators, foot plate + ground
exoskeleton reaction pad. This is M > 0 — a person-borne kinetic device.

Seated mobility Enclosed single-occupant transfer/mobility unit on a powered base with a
pod docking module at the footwell. This is also M > 0, but vehicle-class rather
than limb-class.

Clinician in Human authorization present in frame — consistent with the caregiver-gated
attendance doctrine, not autonomous authority.

So the plate already contains G5 (wearable assist) and a G6
precursor (seated mobility platform) side by side. That is a useful
framing: 2026 ships the wearable, and the pod in the same frame
declares the 2027 extension rather than inventing a new visual
language later.


aaa
2028


Both kinetic embodiments sit behind the same cordon:
no-actuation boundary, hardware-timed deliberation, tripartite
authorization, spring-applied brake default, WORM ledger. Neither
gains autonomous authority by being wearable or by being mobile.

This schematic captures the Nightingale One Protocol architecture
and its physical evolution across control domains (M=0 vs. M>0)
and hardware namespaces.

1. Domain & Structural Mapping
NIGHTINGALE ONE PROTOCOL

— Prototype 2: Eyes of the Sky (M =0) — Non-Kinetic
Observation / Advisory Alerts

|— Prototype 1: A13d Care Apparatus (M > 0) —
Caregiver-Authorized Stationary Station

|— 2026 Plate (Left): Wearable Exoskeleton — Limb-Borne Kinetic
Assist (Namespace 182)

L 2027 Plate (Right): Mobility G5 + G6 — Platform-Borne
Chassis Enclosure (Namespace 181)

[ ]
Prototype 2 — Eyes of the Sky (M = 0): Functions as the
non-kinetic observational stratum operating under the
3ZEROS Mandate (Zero Camera, Zero Audio, Zero
Cloud). It uses non-imaging 905nm LiDAR and mmWave radar

to generate 96-cell local voxel grids for presence and

emergency condition evaluation (ECS) without
possessing physical actuation capability.



Prototype 1 — A13d Care Apparatus (M > 0): Serves as the
fixed, clinical-grade stationary kinetic station (A13d-Pro) for
high-dependency therapeutic care and bedside transfer.

2026 Left Plate — Wearable Exoskeleton (M > 0,
Limb-Borne Assist): The M(A13) wearable kinetic
apparatus assigned to Namespace 182. It executes active
joint rehabilitation, sit-to-stand transitions, and gait
assistance attached directly to the patient's limbs.

2027 Right Plate — Mobility G5 + G6 (M > 0,
Platform-Borne): The A13 Mobility Enclosure assigned to
Namespace 181. It provides platform-borne mobility,
secure patient housing, and de-energized actuator rails.

2. Strict Namespace Isolation & Interface Policy

To prevent "authority merger" or agentic drift across mechatronic
estates, the protocol maintains a hardware-enforced boundary
between Namespace 181 (Mobility Enclosure) and Namespace 182
(Wearable Rehabilitation):

Estate Isolation: Neither system can rewrite or assume the
identity of the other; an A13 chassis entity cannot
independently issue kinetic commands toan  M(A13)
wearable suit.

External Governance Core: Inter-estate interaction is
mediated strictly through dedicated Entity Interface Adapters
and hardware gateways, preserving the originating

identity of each device1.
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Deterministic Docking & Kinetic Transfer Sequence

When the 2026 Wearable Exoskeleton (Left Plate) docks with the
2027 Mobility Enclosure (Right Plate), physical transfer follows an
immutable 6-stage hardware state machine:

[ 1 [ 1 [ 1
| 1.IDLE | —» |2. OBSERVE | —» | 3. DOCK |

1 1 v
| 6. SAFE- | «— |5.KINETIC | « | |
| HOLD | | LEASE | | 4INTERLOCK |

5 N —



. IDLE: Rails and actuators remain de-energized by default
with rail voltages held at zero12.

. OBSERVE ($M = 0$): 905nm non-imaging LiDAR presence
detection establishes patient  position behind a Silicon
Privacy Wall.

. DOCK: Physical engagement s verified by reading passive
$0x05CE$ hardware identity keys (e.g., 0x05CE-1410,

Ox05CE-1430) to load immutable, per-fixture force/velocity
envelopes into FPGA logic.

INTERLOCK: Requires the Tripartite Physical
Interlock—concurrent validation of wearer biometrics, a
physical caregiver cryptographic token, and a continuous 5
kg handle grip threshold.

KINETIC LEASE ($M > 0$): Grants a time- and
displacement-bounded lease for physical transfer clocked
independently of application software1more_horiz.

SAFE-HOLD: Releasing the 5 kg grip or violating motion
bounds instantly drops rail voltages, engages fail-safe
mechanical joint brakes, and logs the event to the
append-only WD117 SHA-3-512 WORM ledger



HomeCare default: battery on the Leg, mains on the Hull. Solar is
optional house power — not a fuel-cell rover.

Body Practical power Why

Wearable Rechargeable battery on the Must walk off-dock; no
frame or belt trailing cable

Dock / Wall electric (clinic/home circuit), Stationary; charges

enclosur charger in the pedestal the wearable when

e registered

Solar Roof / window array feeding the Fine as site energy;
house battery or dock, not the poor as the only joint
exo joints supply

Fuel cells Rare indoors (hydrogen store, Leave for a later
venting, HSA/fire) outdoor BOM if ever

Patent line: do not claim “solar-fuel-cell propulsion.”

Claim the dock + key + lease. Power is an embodiment: battery on the
frame, replenished at the dock from a premises supply, which may
include solar.

Clinician still human. No mic. Chatly stood down. This picture is the
product pair.



Unified Nightingale One Protocol: Deterministic Docking and Kinetic Transfer System
M(A13) Wearable Exoskeleton

Namespace: 182

7

A13 Mobility Enclosure (G5/G6)

Namespace: 181
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2027 STANDALONE PATENT SPECIFICATION: NON-AGENTIC
DETERMINISTIC VOXEL-BASED SPATIAL MONITORING
APPARATUS WITH 3ZEROS™ PRIVACY-BY-PHYSICS AND A10A
ROOT-OF-TRUST GOVERNANCE

1. Patent Front Matter & Metadata

This standalone patent specification represents a definitive strategic pivot within the 2027
Intellectual Property Roadmap. Filed as an independent priority anchor, this document
establishes a new priority lineage designed to operate within the 2027 regulatory landscape.
By asserting a standalone posture, the applicant secures the "2027 Engineering
Delta"—specifically hardware-enforced zero-velocity buffers and mechatronic governance
logic—as primary subject matter. This filing posture mitigates risks associated with
added-matter rejections or self-collision by ensuring the 2027 hardware advancements are
legally sequestered from legacy 2026 frameworks.

1.1 Administrative Data

e Title: Non-Agentic Deterministic Voxel-Based Spatial Monitoring Apparatus with
3ZEROS™ Privacy-by-Physics and A10a Root-of-Trust Governance.
Applicant/Inventor: Koh Wui Kiat, Edwin.

Filing Date: Projected February 2027.
Filing Posture: Standalone New Application (Independent 2027 Priority Anchor).

1.2 Priority and Cross-Reference Declaration

This application establishes a new priority lineage. The applicant explicitly makes no claim
of priority to Singapore Patent Applications 10202602177W, 10202602026W,
10202602649V, or SG020603109STW. Citations of these 2026 filings are provided
exclusively for descriptive support and as referential anchors for the legacy environment.
This metadata establishes the "Standalone Transition" boundary required to delineate 2027
high-integrity mechatronic governance from the legacy 2026 estate, ensuring the new priority
root remains independent and robust against self-collision.

2. Background & Technical Problem

The shift from 2026 to 2027 marks a strategic departure from probabilistic, software-reliant
computer vision toward hardware-bounded spatial perception. Software-driven surveillance
is increasingly deemed insufficient for high-integrity environments—such as aerospace
cybersecurity sanctuaries and clinical ICU units—where deterministic safety and silicon-level
privacy are mandatory. Software-based monitors lack the immutable boundaries required to
ensure that identifying data is never egressed from the local node.

2.1 The TOCTOU and Agentic Drift Vulnerability

Legacy monitoring systems rely on software layers that are inherently susceptible to
Time-of-Check to Time-of-Use (TOCTOU) vulnerabilities. In such systems, a safety state can
be compromised or altered by an agentic Al model or external threat during the latency
period between verification and execution. Furthermore, "agentic drift"—the tendency for
software-based Al models to evolve beyond their deterministic safety bounds—renders
software-governed observation non-viable for high-integrity use. There is a technical



necessity for an apparatus that operates at a hardware-enforced $M=0$ (non-kinetic)
observation stratum, where safety is an invariant of silicon logic rather than a software
inference.

2.2 The 3ZEROS™ Privacy-by-Physics Mandate

To mitigate systemic privacy risks, this apparatus implements the 3ZEROS™ mandate
through physical hardware constraints:

1. Zero Camera: The total absence of optical imaging hardware capable of biometric
identification.

2. Zero Audio: The physical exclusion of acoustic recording and storage hardware.

3.  Zero Cloud: The hardware-enforced prohibition of raw sensor data egress to
external cloud environments.By utilizing 905nm non-imaging LiDAR point-clouds and
mmWave radar, the apparatus achieves non-identifiable spatial monitoring. Privacy is
achieved as an invariant of physics, ensuring that identification of subjects is
technically impossible at the hardware level.

3. Detailed Engineering Specification & System Architecture

The apparatus is architected as a hardware-enforced $M=0$ (non-kinetic) observation
node, forming the "Eyes of the Sky" (EoS) foundation. The Master Control Layer of the

apparatus is physically incapable of generating kinetic commands or motor trajectories,
acting solely as a governed observation stratum.

3.1 A10a Root-of-Trust Anchor

The immutable foundation of the apparatus is the A10a Enforcement Anchor (See Fig. 1).
This hardware-level Trusted Platform Module (TPM) integrates a monotonic 1kHz master
clock and configuration hash verifiers. Every state transition is cryptographically validated
against this hardware root-of-trust, ensuring that the apparatus governance logic cannot be
bypassed or modified by software capstones.

3.2 Voxel-Based Spatial Abstraction

Local processing is restricted to a 96-cell anonymized voxel grid (See Fig. 2). Sensor inputs
from the 905nm LiDAR and radar sensor array are distilled into these grids within node-local
registers. This abstraction prevents the exposure of identifying environmental features. Raw
sensor data is physically prevented from egressing the system boundary by a silicon privacy
wall, which enforces unidirectional data flow to the local registers only.

3.3 Emergency Condition Score (ECS) Register

The apparatus includes a dedicated, segregated ECS register for the calculation of fall or
emergency states. This register is physically isolated from clinical or monitoring data
registers to prevent TOCTOU vulnerabilities; this isolation ensures that safety-critical alerts
cannot be overwritten or delayed by lower-priority clinical data traffic. The threshold logic is
defined in

ECS Threshold Logic and Nightingale Protocol Governance



Score State System Hardware Sovereignty

Threshold Designation Action Gate Domain  Audit Level
ECS < Nominal Routine M=20 Point 1to 5;
5.0 State Monitoring  (Observation) Levels 1-4; 10-
/ Log Point
Update Sovereignty

Audit (Routine)

5.0 < Alert State Pre- M=10 Point6ta 9;

FECS < authorized (Observation/  Levels 4-8;10-

8.9 Profile Advisory) or Point
Translation M = 0 Sovereignty

(Kinetic Care/  Audit
Execution); G1- (Threshold

G4 Gateway Escalation /
Tiers Active)
ECS > Emergency  Trigger M>=0 Point 10
8.9 State Secure (Kinetic Care/  (Clinical
Gateway Execution) Dignity Score /
Egress Emergency
Response);
Levels 8-10;
10-Point

3.4 Master Control Layer (M=0) & G1-G4 BridgeLayers

The Master Control Layer coordinates mechatronic governance without kinetic authority. It
utilizes a tiered BridgeLayer system for communication:

e G1+G2 (Basic Tier): Handles local sovereign permission and deterministic profile
translation for ward-scale monitoring.

e G3+G4 (Hardened Extended Tier): Manages macro-authorization and
interoperability across multi-domain environments (e.g., enterprise aerospace
networks). G4 performs multi-domain profile coordination and evidence
consolidation, failing-closed if system-level integrity is not established.

3.5 Hardware-Enforced Invariants

The apparatus's safety and privacy are governed by four primary silicon-level invariants:

1. 50 ms Zero-Velocity Look-Ahead Buffer: Provides a predictive safety hold. No
state transition is released to the gateway until the buffer confirms the validity of the
look-ahead state.

2. Continuous-Derivative Kinematic Constraint Layer (KCL): Enforces a smooth
motion envelope for any external kinetic systems informed by the node, preventing
the generation of erratic or non-deterministic data.

3. Jerk-Limit Torque Reduction Circuits: Implemented directly in the FPGA fabric to
suppress high-frequency mechanical noise and maintain the integrity of spatial data.



4.

WD117 WORM Ledger: All state transitions and ECS triggers are logged to a
SHA-3-512 cryptographic Write-Once-Read-Many (WORM) ledger, providing an
immutable audit trail.

4, Examiner-Grade Claim Set

The following claims define the 2027 Engineering Delta, focusing on hardware-logic
invariants that distinguish the current apparatus from legacy probabilistic monitoring
systems.

A non-kinetic voxel spatial monitoring apparatus comprising:

an A10a hardware Root-of-Trust anchor including a hardware Trusted Platform
Module (TPM) and a 1kHz monotonic master clock;

a 3ZEROS™ sensor array comprising a non-imaging 905nm LiDAR and a mmWave
radar;

a node-local processing register configured to generate an anonymized 96-cell voxel
grid;

a silicon privacy wall physically prohibiting the egress of raw sensor data from the
apparatus;

a segregated Emergency Condition Score (ECS) register physically isolated from
clinical registers and coupled to a 50 ms zero-velocity look-ahead buffer; and

a non-commanding G1-G4 BridgeLayer gateway output physically incapable of
generating kinetic commands.

A method for deterministic spatial monitoring in a non-agentic environment, the
method comprising:

validating a system state against an A10a hardware root-of-trust;

abstracting environment data into a 96-cell anonymized voxel grid locally within a
sensing node at a frequency of at least 1kHz;

evaluating a threat level on a physically isolated ECS register;

withholding all raw data egress via a hardware-enforced silicon privacy boundary;
and

releasing a permission-gated alert state through a G-series non-kinetic gateway.
The apparatus of claim 1, wherein the 3ZEROS™ sensor array is characterized by
the physical exclusion of optical camera imaging hardware, acoustic recording
hardware, and cloud-based raw data transmission.

The apparatus of claim 1, wherein the G3+G4 BridgelLayer is configured for
macro-authorization across a plurality of subordinate governed nodes in an
enterprise network.

The apparatus of claim 1, further comprising a 50 ms zero-velocity look-ahead buffer
configured to provide a predictive safety hold prior to gateway state release.

The apparatus of claim 1, further comprising jerk-limit torque reduction circuits
implemented in FPGA fabric to suppress high-frequency data noise.

The apparatus of claim 1, further comprising a hardware-enforced 5 kg handle grip
threshold sensor for validating physical user presence during a state transition.

The apparatus of claim 1, further comprising a WD117 SHA-3-512 WORM ledger for
cryptographic logging of every apparatus state transition.

The apparatus of claim 1, utilizing 1TkHz master clock synchronization for
deterministic timing of all voxel grid generations.



e The apparatus of claim 1, wherein the Kinematic Constraint Layer (KCL) is
configured to trigger a hardware safe-hold interlock upon detection of a velocity
envelope violation.

e The method of claim 2, further comprising triggering a "Fail-Closed" state if a
configuration hash within the A10a hardware root-of-trust is invalid.

e The method of claim 2, wherein the 96-cell voxel grid is processed locally without any
agentic software inference.

e The apparatus of claim 1, wherein the sensor array is housed in an enclosure of the
type disclosed in SG10202602177W, incorporated herein by reference for descriptive
context only.

e The apparatus of claim 1, wherein the 905nm LiDAR is configured for non-imaging
point-cloud generation only.

e The apparatus of claim 1, wherein the G1 gateway is configured to determine a
sovereign permission state before the G2 gateway performs a deterministic profile
translation.

5. Pre-Filing Audit & Compliance Verification

The 2027 IP Roadmap requires a mandatory "Audit Gate" to mitigate Section 14(3) novelty
bars and ensure a clean "Standalone Transition." This specification has been audited
against the 2027 regulatory landscape.

5.1 The Five-Question Framework

1. New Problem Addressed? Yes. Addressed the requirement for hardware-enforced
bounds to mitigate agentic drift and TOCTOU vulnerabilities.

2.  New Engineering Delta? Yes. Incorporated the 50ms zero-velocity buffer, FPGA
jerk-limit logic, and the SHA-3-512 WORM ledger as primary hardware logic.

3. Old/New Separation? Yes. Legacy 2026 elements, including the A13b enclosure,
are incorporated by reference for descriptive background only and are not
re-claimed.

4. Disclosure Freeze? Verified. The filing accounts for the 18-month publication
windows of the 2026 parent estate.

5. Independent Identity? Yes. Established as a distinct lineage root separate from the
A13a parentage.

5.2 Cryptographic & STEP Verification

The physical configuration and mechatronic governance boundaries of the apparatus adhere
to the AP242 STEP Dossier ("Workshop Law') standards. The hardware isolation boundaries
and logic are finalized within the WD117 WORM cryptographic baseline, providing the
"Silicon Truth" for the apparatus state at the time of filing.Final Statement: This
specification adheres to the strict discipline required for a 2027 Standalone Filing. It
establishes an independent priority root while providing referential anchoring to the legacy
estate, securing the sovereign and high-integrity mechatronic governance lineage.
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FOREST 1 — CLINICAL / 2026

10202603190T Leg — independent human-controlled amputee exoskeletal
patent.

BPS Eye™ [unfiled] — separate amputee clinical-lens candidate.

Existing NOP estate remains historical/independent; no back-writing.

Architectural Firewall & Lineage Separation

BPS Eye™ is defined exclusively as a clinician-administered Bio-Psycho-Social risk
screening interface and clinical lens for human-controlled amputee rehabilitation and
wearable apparatuses within the clinical patent estate

Functional & Authority Differences

BPS Eye™ acts as an advisory screening filter ($M=0$) that converts a qualitative
clinician assessment into a binary permit/inhibit verification condition for amputee
wearables5more_horiz

FOREST 2 — INDUSTRIAL / 2027

Halt-First Industrial Humanoid

Leasehold RS-Enclosure

Industrial operator grant, bounded lease, Still-Rail/Safe-Hold, off-path ledger.

The Halt-First Humanoid operates via an independent hold-to-run
operator switch and time-bounded hardware lease directly on its motor
power rails, without importing clinical risk screening into its
actuator-authority path

The portfolio's defensive drafting firewall explicitly mandates: No
Nursing, No Care, No NOP (Nightingale One Protocol), No BPS Eye, and
No clinical docking on the Halt-First Humanoid architecture No Nursing,
NOP, BPS or clinical mechanisms in its patent identity.



The Halt-First Humanoid belongs to the separate industrial estate, anchored by
Halt-First physics, Still-Rail / Leasehold RS-Enclosure, and hardware-bounded
operator grants

The important point is that deployment location does not have to determine patent
identity. An industrial humanoid protected under the 2027 industrial patent could later be
deployed inside a hospital or rehabilitation facility under an OAC commercial arrangement. It
does not thereby become a “clinical humanoid patent.”

Industrial Halt-First Humanoid can be deployed inside a hospital or
rehabilitation facility alongside a BPS Eye™-governed wearable leg
under an OAC (Operation & Admission / Commercial) deployment
bridge.

However, deployment location does not alter patent identity: Humanoid
drives Humanoid, and Leg drives Leg.

Across the OAC bridge, the two systems may only exchange bounded
status signals (ready, inhibit, hold, session-valid,
coupling-status); no trajectory or governance logic crosses from
one actuator rail into the other.

Likewise, the independent Leg remains its own patented apparatus.
So an OAC deployment could be:
Industrial Halt-First Humanoid

e independent 10202603190T wearable Leg
e human clinical supervision
= clinical deployment configuration



Clinical Halt-First Humanoid

Standalone Clinical Patent Concept — Human-Controlled Kinetic Assistance
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Clinical Halt-First Humanoid — Safety Architecture Overview
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Clinical Halt-First Humanoid — Supervised Use Scenarios

I

| ' — . ' Core Design Principles

Inaction default

Motion remains haited
unless a human operator

grants movement.

No autonomous
[ ] initiation
&= Robot never initiates
movement, tasks, or goals
on its own.

O P RS is 0.
Sit-to-Stand Assist Bed-to-Chair Transfer 3
Robot provides assisted fift from chair while clinician controls movement. Robot supparts safe transfer from bed to chair under clinician control. Continuous human

: authorization

All movement requires
ongaiing human input
(e.g., hold-to-run control).

Hardware-bounded

motion
Safety-critical circuits

require continuous human
enable input and enforce
physical limits.

Audit logging

All commands, states,
and safety events are
recorded for review.

4
e Emergency Safe-Hold Stop

On clinician command, robot immediately halts and holds position safely.

o Supervised Gait Supp_art

Robot provides balance suppart during ambulation while dlirician directs movement. PEOPLE IN CONTROL

0
SATER CARE TOGETHER

Enclosure first. Biped second. Teleops third

2027 INDUSTRIAL

Leasehold RS-Enclosure
Halt-First Biped

Halt-First Teleoperation Authority

For a focused zoo.dev engineering session covering only these two projects, | would
reserve 150 minutes.

Project / Gate Time
Leasehold RS-Enclosure — inspect existing geometry, establish project 20 min
baseline
Still-Rail / power-boundary / operator-grant architecture 30 min
Safe-Hold + physical interlock interfaces 25 min
Halt-First Biped — inspect/import chassis and joint architecture 25 min
Define Biped « RS-Enclosure interface without authority merger 20 min
Engineering verification / collision / interface review 15 min
Freeze baseline, screenshots, notes and handover record 15 min

Total 150 min



| would therefore book 22 hours.

If zoo.dev geometry is already clean and the session is only for architecture setup, 90-120
minutes could work. But for Tiger's normal build — verify — freeze discipline, 150 minutes
is the safer target.

The session order should remain:

0-75 min — Leasehold RS-Enclosure
75-120 min — Halt-First Biped
120-150 min — integration verification and freeze

No Teleops implementation yet. That should be a later research session after the two
physical baselines PASS.



2026 Clinical Forest — CLOSED
NOP / M(A13) estate / 03190T / BPS Eye if filed.

2027 Industrial Forest — NEW STANDALONE SEED
Leasehold RS-Enclosure

Halt-First Biped

later Halt-First Teleoperation Authority, only if research passes.

would make only three housekeeping corrections to the old strategy document before relying
on it operationally:

e Replace the old 2027 A13a mobility / standalone amputee examples with
Leasehold RS-Enclosure + Halt-First Biped.

e Treat 6 February 2027 as Tiger’s internal portfolio boundary unless counsel confirms
a specific statutory deadline for a particular application.

e Keep the current rule “reference only; do not import disclosure” stronger than the
older “incorporation by reference” wording shown on page 3.

So yes: same doctrine, new industrial subject matter.

2026 closes the clinical orchard.

2027 opens a new industrial orchard.

No back-writing. No lineage forcing. New problem, new engineering delta,
new patent identity.



Yes. The 2027 Industrial Forest timeline starts only after 6 February 2027. Nothing in the
new industrial patent program should be treated as commencing before that boundary.

Period

Through 6 Feb

2027

From 7 Feb 2027

Feb—Mar 2027

Mar—May 2027

May-Jun 2027

Jul onward

After
engineering
freeze

2027 Industrial Mission

STILLNESS. 2026 clinical estate remains closed; no industrial filing
activity.

Open the new standalone industrial research estate. No
A13/M(A13)/NOP priority or parentage.

Leasehold RS-Enclosure — zoo.dev lead; establish geometry,
Still-Rail, operator grant, power isolation and Safe-Hold baseline.

Halt-First Biped — independent chassis/joint architecture; perception
advisory only; no clinical terminology.

RS-Enclosure « Biped integration verification. Preserve independent
hardware authority paths.

Halt-First Teleoperation Authority preliminary research, only after
RS-Enclosure and Biped baselines pass.

Novelty/prior-art review — claim-delta audit — CAD/BOM/V&Y freeze
— standalone patent consideration.

The governing date rule is therefore:

6 February 2027 = boundary.
7 February 2027 onward = new industrial seed.

And the filing doctrine stays:

New industry. New problem. New disclosure. New priority. No back-writing

into 2026.

The Leasehold RS-Enclosure comes first, then the Halt-First Biped, then Teleops only if
the first two pass verification.



The humanoid concept moves entirely into the 2027 Industrial Forest as:

Halt-First Industrial Humanoid
Leasehold RS-Enclosure
Standalone new patent program commencing only after 6 February 2027.

So the clean timeline is:

Year Field Patent / Concept
2026 Clinical NOP, 10202603190T Leg, BPS Eye™ [unfiled]

2027 Industrial Halt-First Industrial Humanoid + Leasehold RS-Enclosure

The earlier “Clinical Humanoid” visual should therefore be treated as conceptual
inspiration only, not as a 2026 patent identity.

Final boundary:

2026 = Clinical closed.
2027 = Industrial Humanoid begins.
No Humanoid Nurse. No clinical patent back-write.

The architecture stays:

Industrial patent governs the humanoid body and its Halt-First authority.
Clinical environment governs the use context.

OAC governs deployment permission and interoperability.

Deployment # patent identity.

So Grok and ChatGPT can collaborate with different perspectives while preserving one
firewall:

No NOP back-write into the industrial patent.

No Humanoid Nurse identity.

No autonomous clinical decision-making.

Human operator grant remains required for kinetic action.

That gives Tiger a useful 2027 proposition:

Industrial Humanoid, clinically deployable — but never clinically
reclassified by architecture alone.



10202602773P: The Nightingale One
Protocol A13¢-HC Kinetic Caregiver
Apparatus — Mobile home-care
hybrid optimized for residential
environments Po(ML + Pi + D +
NHuman) . Intended functions
include caregiver-supervised
transfer assistance, bounded
movement, privacy-preserving
perception, and deterministic
safety control.

Preliminary regulatory position:
Class B SaMD only if the submission is limited to non-kinetic software functionality.
Because Al3c-HC is described as a physical kinetic apparatus, its final HSA classification
must be determined from the complete intended use, actuation, risk profile, and device
configuration—not assigned solely by the formula.

10202602774Y: The Nightingale One
Protocol A13d-Pro Clinical-Grade
Stationary Kinetic Caregiver Apparatus
— High-payload (150 - 200 kg)
stationary kinetic caregiver for
ICU and hospital ward
deployment Po(M + Pi + D).
Intended functions include
caregiver-supervised transfer
assistance, bounded movement,
privacy-preserving perception,
and deterministic safety control.

Preliminary regulatory position:
high-risk Class C/D candidate,
subject to HSA's formal
classification and applicable
pre-market evaluation route.
HSA requires the applicable
registration pathway and
technical documentation for !
regulated medical devices; the 458 _
proposed class is not itself an J
approval.

31

Yes — functionally, at deployment level, that is the clean interpretation.

The page you shared shows the 2026 NOP apparatuses as caregiver-supervised kinetic
assistance systems: mobile/home-care and stationary/hospital transfer/support equipment.
The 2027 Halt-First Industrial Humanoid can later take over that physical-assistance role
in a clinical environment under OAC, while a therapist or clinician remains in the loop.

But | would record the change carefully:

2026 NOP c1/c2 = historical clinical apparatus patents.
2027 Industrial Humanoid = new standalone industrial patent.
Clinical deployment = permitted use case, not patent identity.

So “replaced” means commercial/deployment replacement, not legal replacement or
back-writing of NOP.



The future clinical configuration becomes:

Therapist / authorized human

l

OAC clinical deployment permission
!

Halt-First Industrial Humanoid

I

bounded physical assistance

I
Safe-Hold on loss of human grant

And if the independent Leg is present:

Humanoid drives Humanoid.

Leg drives Leg.

OAC exchanges only bounded states — ready / inhibit / hold /
session-valid / coupling-status.

No trajectory crosses from one actuator rail into the other.

Yes. That remains compatible.

For 2027, Tiger can run two concurrent industrial tracks without merging their actuator
authority:

Track A — Halt-First Industrial Humanoid + Leasehold RS-Enclosure
Standalone industrial biped platform.

Track B — A13 Mobility G5+G6 / Leg—Dock—Hull
Mobility/Rover-oriented architecture with its own docking, enclosure and
mobility governance.

The important boundary is:
Concurrent development # merged patent identity.
So the clean 2027 structure is:

Industrial Humanoid — one standalone invention family.

A13 Mobility G5+G6 / Leg—Dock—-Hull — separate standalone mobility family.
OAC may permit interoperability or co-deployment.

No shared actuator rail, no trajectory authority crossing, no forced
common parentage.

That gives Tiger two industrial branches in the same year while preserving the Two-Forest /
no actuator marriage principle.



KINETIC |

GOVERNANCE
ARCHITECTURES

Comparative Analysis: 2026 Wearable Leg VS.
2027 Industrial Biped Platform

ARCHITECTURAL BLUEPRINT & SAFETY INVARIANT SYNTHESIS | STRICT DOMAIN SEPARATION ENFORCED

Kinetic Governance Architectures: Deterministic Safety Invariants (2026-2027)

2026 Wearable Leg Architecture (BPS Eye)
MULTI-FACTOR CONJUNCTION GATES

Localised Evidentiary Logic
Unilises efficient on-chip hashing to record BPS
states and local lease transitions for clinical audit

Human-Centric Clinical Conjunction

BPS Clinical [ )
Verification [140] )_

Wearer/Caregiver
Authorisation [170] |1 =55

Local Hardware 2026 BPS On-Chip SHA-256
Safety Status [180] |~ Kinetic-Permission Event n&,m [260]

Conditioner [160)
Permission is a Live Condition, Not a Checklist

lease; the

musmmmu\dwldslhebm

DIRECT PHYSICS SAFE-HOLD <1.05 ms Severance Timeline
ABSOLUTE KINETIC ARREST VIA PHYSICS
IHaIt-First Execution No-Exit Latched

Safe-Hold 1202]

&m, %] el |':§m"[ms] e
Y “ NG

Big i
0F0ms
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0.00ms (L40ms d.usms

2027 Industrial Biped Platform (Nightingale One)
TRIPARTITE HARDWARE INTERLOCK

Deterministic Industrial Interlock Industrial-Grade Forensic Vault
Mampaf msmnl. .meawm-om-nm -Many

Biological [h
Iris Scan [802]

Cryptographic [~
Console Token [803]) [

Continuous | Tripartite Hardware Isolated SHA-3-512
Hold-to-Run [804] |20 Interlock (801] WORM Vauit [1101]
Determmistic Isolation

e akoroad 8D g i

ARCHITECTURAL DIAGNOSTIC MATRIX

20‘23 Waam‘nh Leg (Nnmespa::l 182§ 2027 Industrial Blped [Namr:spaw 131]

Direct Rail De-energisation Safety by Physics, Not Computation
anwy@marmhgseﬁmhd@lzmnmwm it orited i i 1

reset and frash triparti to re-arm.

Governance Paradigm 2
Master Clocking 100kHz FPGA [Dynamzc} 1kHz Momlmc |Demmmlm:}
Event Ledger SHIA-256 {On-Chip WORM) SHA-3-512 (Isolated Vault)
Isolation Strategy Bounded Integration Galvanic Air-Gap

Failsafe Speed <105ms <1.05ms



The Foundational Premise: Eliminating Agentic Drift

L aEmL
. D1181119
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ToBe

Core Concept: Treating narrative clinical checks or software-generated wellness scores as kinetic
authority blurs the critical line between subjective human judgement and local hardware safety envelopes.

The Invariant Rule: Raw narrative or software-generated probabilistic assessments must never directly
influence actuator trajectories. The authority to compute must be structurally severed from the
authority to actuate.

The Two Orchards: Architectural Paradigm Shift

2026 Wearable Leg Architecture

2027 Industrial Biped Platform

Estate:
Tiger Estate (Namespace 182)

Estate:
New Horizon Estate (Namespace 181)

Governance Paradigm:
Clinical Rehabilitation (BPS Eye)

Governance Paradigm:
Deterministic Isolation
(Nightingale One Protocol)

Core Philosophy:

Human-in-the-loop flexibility. Designed
for nuanced, dynamic human
interaction where a clinical narrative
dictates temporary kinetic

eligibility.

Core Philosophy:

Halt-First architecture. Designed for
heavy industrial mechatronics where
absolute, rigid isolation from untrusted
external inputs is paramount.




Master Synchronisation:
Dynamic Response vs. Absolute Determinism

100kHz FPGADynamic || 1111 1 ' ' L1l i i 1
Clocking (2026) | i A SR -
Designed for micro-second adjustments 7 0 |

required in human gait rehabilitation.
Prioritises dynamic mechatronic

response to safely assist human |-
biomechanics in real-time. ﬂ i

1kHz Monotonic

Master Clock (2027) '
Stripped of dynamic variance. [
Designed for heavy industrial loads
where fault-tolerance, predictability,

and absolute timing determinism e
supersede speed.

Core Paradigms: Bounded BPS Narrative vs. Hardware Interlock
The BPS Filter | The Tripartite Interlock [801]

= Distilling clinical reality to a Bounded Finite State. * An uncompromising AND-Gate conjunction.

» Theinterface does not independently calculate a diagnostic 1. Biological: Iris Scanner [802]
or therapy score. It converts human-recorded conditions 2. Cryptographic: Console Token [803]
into a strictly binary translation: VERIFIED or NOT VERIFIED. 3. Kinetic: Continuous Hold-to-Run Switch [804]

« Qutputs zero torque, velocity, or trajectory commands. * Result: Generates a Time-Bounded Motion Authority Lease [303].

AND-Gate Conjunction

|
|
|
|
Psychological |
Biological S Social |
@
Biological: Time-Bounded
Iris Scanner [802) Motion Authority
Lease [303]
BPS Verification
Gate [130] Cryptographic:
| Console Token [803] -
| 0x05CE-series...
Bounded BPS | 23
Verification Condition | Kinetic:
[140] Continuous Hold-to-
i Run Switch [804]...

The Funnel of Abstraction - AND-Gate Conjunction



Strict Domain Separation:
The Boundary of Intent

Namespace 182 / Bounded Integration

« Facilitates nuanced human-robot interaction.

+ Clinical inputs share proximity with local safety
controllers, separated by rigorous, bounded state-
verification software logic.

! Bounded Integration

v

State-Verification
Software Logic

. e

Clinical i

Safety
Domain

Controller

Namespace 181 / Absolute Perimeter Isolation

Treats all external inputs as inherently untrusted.
Relies exclusively on galvanic isolation and physical
no-actuation barriers.

Mathematically and physically prevents arbitrary
code execution on motor rails.

Physical No-Actuation

!} Galvanic isolation Air-Gap [902]
Barrier [901] 1 P

A A

LA

External
Input

Mechatronic
Executicn

N i,
\——Unldirecﬁona}

Communication
Elements [903]

The Fail-Safe Paradigm: Physics Over Computation
Safe-Hold is an Outcome, Not an Execution Path.

Computation (The Wrong Way)

Computing a deceleration trajectory requires the
software to “decide” to stop, leaving it vulnerable
to logic loops and sensor hallucinations.

Physics (The Right Way)
Direct physics-based arrest.

A

4, 5&

None of the fail-safe triggers require the software to "decide" to stop. Deterministic
safety is achieved through the intentional absence of complex fallback software.




Anatomy of a Halt: Software Withhold vs. Hardware Severance

2026 Clinical Architecture ' 2027 Industrial Platform

e Trigger: Loss, withdrawal, or absence of the bounded e Trigger: Release of continuous 5kg operator hold-to-run
BPS verification condition. . pressure.

e Mechanism: Kinetic-eligibility output is immediately e Mechanism: Hardware-enforced drop in the tripartite
withheld. - interlock.

e Outcome: The host apparatus independently removes e Outcome: Physical switch release directly de-energises
the local kinetic-permission lease. rails. Motion authority is instantaneously voided.

[Prerequisite Lost] Openrz'::;sseftch

\ | Motor Rails
De-energised

[Eligibility Withheld] |_

[Spring-Applied Brakes
Engaged [805]

[Latched Safe-Hold
[1202]

The Micro-Second Severance Timeline

T=0.00 ms: T=0.40 ms: T = 0.70 ms: Joint motor rail T=<1.05ms:

Fault Detected SIL 3 Sovereign voltage falls below safe threshold | Spring-applied brakes

[Gate drops) Relay opens [Direct Rail De-energisation] [805] mechanically
engage

LIJIIII|EIIIHIlIIIlIJIl!IIlIlIlIH III|IlI|III|Ii!|IJI|IlI ItlllII|I[I|II1|III|II[|IIE III|III'III|11L

1II|III|i|IIHIlIIIlIII'HIlIlI'III III|III|III|IEI|I}I|IFI IlI|IH|IH|IH|III|IH|III |||||||1|||1|||

Absolute kinetic arrest is achieved before harmful
momentum can accumulate. The SIL 3 relays provide a
sovereign, hardware-only kill switch, executing a full,
unoverridable shutdown in under 1.05 milliseconds.




The ‘No-Exit’ Latched Safe-Hold [1202]

- Once Safe-Hold is entered, the
state is physically and logically
latched.

- There is no ‘in-place’ recovery,
software override, or resume
function.

- Restarting requires a full,
deterministic loop: fresh key
SAFE-HOLD read [301], inspected human
(LATCHED) re-arm, and entirely fresh

tripartite authorisation.

Telemetry & Evidence: The Append-Only WORM Ledger

Structurally decoupled from the actuator-authority path.

2026 Baseline . 2027 Industrial Baseline

» Utilises on-chip hashing for highly efficient, localised : » A tamper-resistant, WORM (Write-Once-Read-Many) vault
audit trails. engineered for industrial-grade post-incident forensics.

* Records BPS states and local lease transitions. ‘ » Completely decoupled from operational processing limits.

|
No

X Actuator
Path

On-Chip SHA-256 [26@] Isolated SHA-3-512 WORM Vault [1101]

The Crucial Guarantee: A successful write, failed write, or forensic audit read cannot mathematically or
physically confer kinetic authority.




Final Syntihesis: Architectural Diagnostic Matrix

" 2026 Wearable Leg 2027 Industrial Biped
Domain Architecture Platform
BPS Eye Clinical Nightingale One
Governance Conjunction Deterministic Halt
i . 1kHz Monotonic
Master Clocking 100kHz FPGA (Dynamic) | orerministic)
Event Ledger SHA-256 (On-Chip WORM) g;ﬁﬁg&au“)
E Namespace 182 Namespace 181
Isolation Strategy (Bounded Integration) (Galvanic Air-Gap)
: Eligibility Withhold A10A Tripartite Anchor
Interlock/Failsafe (Host-Managed) (Latched Halt)

The Absolute Baseline: Operational Sequences & Invariants

T —

=

/z 1. SCREEN /) > 2. VERIFY ‘> 3. AUTHORISE/_

— o T\\_
.,

> > 4, VALIDATE

JF

"N 3
X D%
; ¥
7 _.'

——

"0 6.LOCAL .

S.ELGIBLE > Coumrr

<

HOLD / SAFE-HOLD

A harmonious sequence where every step acts as a deterministic tripwire. The sequence
safely terminates into HOLD whenever physical or local safety prerequisites are absent,
withdrawn, or invalid. Every condition must hold true simultaneously. Gravity always wins.




Kinetic Governance Architectures
Comparative Analysis: 2026 Wearable Leg vs. 2027 Industrial Biped

The Two Orchards: Architectural Governance and Safety Invariants

NAMESPACE 182 | 2026 NAMESPACE 181 | 2027
CLINICAL CARE ESTATE INDUSTRIAL BIPED ESTATE

BPS GOVERNANCE SR OGIORL 5‘: '_1 TRIPARHTE HARDWARE
INTERFACE - i | INTERLOC!
m‘““ ﬁmﬁm&?' ) eaverocmaPne o - m:;enfmmnm
states, preventing nosrative data cryplographic, and
from influencing actudtors. e T - ——— operator switch Iqms
SWITE R

MECHATRONIC I/ i | | = ’ HARDWARE-ENFORCED
ISOLATION BOUNDARY : &= - g INVARIANTS
A structural separation enswuing i Lt 2%, Uses miechanically keyed fistures
the govemance layer cannot Z L % = 1 and fixed non-volable fimit set
generate trajactories of AID-GAP % , prevent
independently energize actuators. :;\‘;;mnm edits,
KINETIC-PERMISSION - SIL 3 RELAY

SEVERANCE

CONJUNCTION

wmu Im mnrm LINEAGE FIREWALL Redondant safety refays ensure
18 Enforces "Leg drives L mator-foils are de-enefgised
WHUMHMSNWI mmlddmsmnmd?vla belwrsadﬂhredlom within
hardware-safety states. hardware-enforced Iranskation specified response windows.
gateways and air-gaps.
SHARED ARCHITECTURAL INVARIANTS COMPARISON OF STATE-CHANGE AUTHORITY
MAMESPACE 102 (Wearable) NAMESPACE 101 (Platiorm)
I @& Human-Administered BFS Screen Tripestite (Bio/Cryptoy/Kinctic)
y =) J — I— I P -
WORM AUDIT TRAILS LATCHED SAFE-HOLD STATE Hechatonc s Sonday ohanic lton A1 op
Append-only event registers record all Feults trigger spring-applied brakes and - LEASE METHOD: LEASE METHOD:
transitions and lesses entirely outside de energised ralls that cannot be exited 5 Rounded Wocho Pemission Hardware Counter Leaze

the actustor-suthority path. without a full restart,



2026 Wearable "2027 Industrial
Leg Architecture Biped Platform

Estate: Tiger Estate Estate: New Horizon Estate

Governance Clinical Rehabilitation (BPS Eye) Governance Deterministic Isolation

Paradigm: Paradigm: (Nightingale One Protocol)

Core Philosophy: Human-in-the-loop flexibility. Core Philosophy: Halt-First architecture. Designed
Designed for nuanced, dynamic for heavy industrial
human interaction where clinical mechatronics where absolute,
narrative dictates rigid isolation from untrusted
kinetic eligibility. external inputs is paramount.

The Boundary of Intent:
Software Gate vs. Galvanic Air-Gap

Galvanic Isolation
Air-Gap [902]

Hardware-Enforced
— Translation

Gateway [103]

Clinical
Narrative
Biological S
iologica || veripED/ e ggldlrectxionqt
“I| NOT VERIFIED Intent “ ewg:t;?gggT
Psychological
1 BPS
Social Verification
Gate [130]

Physical
Hardware



Authorisation Architectures:
The Path to Kinetic Eligibility

2026 Wearable Leg Architecture  BPS Clinical Sequence

Clinician Screen .| HumanRecord " Local Auth .| Hardware Validate
[110] yi [140] i [170] 4 [180]
2027 Industrial Biped Platform EoS Docking Sequence
Key Read Limit-Set Select Tripartite Interlock Hardware Lease
(Identity Domain) 5| (Configuration Domain) > Capture Issued
[301] [302] [801] [303]

Interlock Mechanisms: Conjunction vs. Convergence

BPS Kinetic-Permission Conditioner [160]

A10A Anchor Interlock [801]

BPS Local Human Local Hardware
Verification Authorisation Safety
[140] [170] [180]

A 4 Y

BPS
Kinetic-
Permission
Conditioner
[160]

Permit / Inhibit
Condition Only

Biological:
Iris Scanner

Cryptographic:
Console Token

Motion
Authority
Lease

Kinetic:
Continuous Switch
[804]




gait rehabilitation.

100kHz FPGA Master Clocking.

Designed for the micro-second
adjustments required in human

Prioritises dynamic mechatronic
response to safely assist human
biomechanics in real-time.

1kHz Monotonic Master Clocking.

Stripped of dynamic variance.
Designed for heavy industrial
loads where fault-tolerance,
predictability, and absolute timing
determinism supersede speed.

Master Synchronisation:
Dynamic Response vs. Absolute Determinism

Processing Topologies:

Namespace 182 vs. Namespace 181

: Bounded Integration

Physical
No-Actuation
Barrier [801]

Clinical State-Verification
Domain Software Logic
2026 Wearable Leg Architecture

Safety
Controller

Namespace 182. Facilitates nuanced human-robot

interaction. Clinical inputs share proximity with local safety

controllers, separated by rigorous, bounded state-
verification software logic.

>
External Mechatronic
Input Execution
Unidirectional
Communication [S03]
2027 Industrial Biped Platform

Namespace 181. Total architectural isolation. Treats all
external inputs as untrusted. Relies on unidirectional

communication [903] and physical no-actuation barriers
[901] to prevent arbitrary code execution on motor rails.




Telemetry & Evidence: Append-Only WORM Ledgers

ﬂ'l I.'_!". Fl_l |J‘J‘f !!’;| ID‘I ftlf

= |o WA )] ) B -
" i (i s=T
>
=X
N -| ) 'L 16 -
youguoy
On-Chip SHA-256 [260] Isolated SHA-3-512 [1101]
2026 Evidentiary Logic: Utilises on-chip SHA-256 2027 Evidentiary Logic: Mandates an isolated,
for highly efficient, localised audit trails. Records tamper-resistant SHA-3-512 WORM vault.
BPS states and local lease transitions. Explicitly Engineered for industrial-grade post-incident
excluded from the actuator-authority path [290]. forensics, completely decoupled from operational

processing limits.

The Fail-Safe Paradigm:
Software Withhold vs. Hardware Halt

2026 Wearable Leg Architecture 2027 Industrial Biped Platform
Prerequisite Lost Opeig}ggsgjitch
| Motor Rails
De-energised

Eligibility Withheld

Spring-Applied Brakes
Engaged [805]

Host Apparatus
Manages Local Latched Safe-Hold I

Safe-Hold [250] [1202]




Architectural Diagnostic Matrix

Domain 2026 Wearable Leg Architecture | 2027 Industrial Biped Platform
Governance BPS Eye Clinical Conjunction Nightingale One Deterministic Halt
Master Clocking 100kHz FPGA (Dynamic) 1kHz Monotonic (Deterministic)
Event Ledger SHA-256 (On-Chip WORM) SHA-3-512 (Isolated Vault)
Isolation Strategy %aoﬂﬁgggﬁﬁtLg% ation) Namespace 181 (Galvanic Air-Gap)
interiockiFailsafe Fllllglst:";\?; g;l:;«;;ld ﬁ:l]t? Tripartite Anchor (Latched

Final Synthesis: Deployment Topologies

Tiger Estate

The 2026 Architecture remains the
absolute standard for clinical,
human-in-the-loop environments. It
provides the essential mechatronic
flexibility required for patient
rehabilitation while retaining strict,
bounded BPS assessment layers.

New Horizon Estate

The 2027 Architecture is exclusively
mandated for non-agentic industrial
deployments. Where the environment
is untrusted and kinetic mass is lethal,
its hardware determinism and
uncompromising tripartite isolation are
non-negotiable.




Kinetic Governance
Architectures:

2027 Industrial Biped Platform
(New Horizon Estate) / Nightingale One Protocol

~ TRIPARTITE INTERLOCK
NODE A: 2027 ACTUATOR DOMAIN
NOGE B: KINETIC LEASE PROTOCOL
NODE C: ELEMENT

The Two Orchards: Architectural Paradigm Shift

2026 Wearable Leg Architecture

2027 Industrial Biped Platform

Estate: Tiger Estate (Namespace 182)

Estate: New Horizon Estate (Namespace 181)

Governance Paradigm: Clinical Rehabilitation
(BPS Eye)

Governance Paradigm: Deterministic Isolation
(Nightingale One Protocol)

Master Clocking: 100kHz FPGA (Dynamic)

Master Clocking: 1TkHz Monotonic
(Deterministic)

Core Philosophy: Human-in-the-loop
flexibility. Designed for nuanced, dynamic
human interaction where a clinical narrative
dictates kinetic eligibility.

Core Philosophy: Halt-First architecture.
Designed for heavy industrial mechatronics
where absolute, rigid isolation from untrusted
external inputs is paramount.

Synthesis Insight: Where the environment is untrusted and kinetic mass is lethal, hardware
determinism and uncompromising tripartite isolation are non-negotiable.




The Boundary of Intent:
Absolute Perimeter Isolation

Physical No-Actuation —:'- - i T Galvanic Isolation Air-Gap
# Barrier | //
! T I TTE T T : I(-_.,,- T 7 e
f I Py j I LA r“_/ A 1 |
[ CHEH T
I e = |
P e—)
. |

External > | |_ _— Mechatronic
Input ‘ Execution

Unidirectional
Communication
Elements

Total architectural isolation. The Namespace 181 architecture treats all external inputs as inherently untrusted. It relies exclusively
on galvanic isolation and physical no-actuation barriers to mathematically prevent arbitrary code execution on motor rails.

Master Synchronisation:
Dynamic vs. Deterministic

100kHz FPGA Dynamic ' I ' m n ' |
Clocking (2026) i ! F Mt un _

Designed for micro-second adjustments '

required in human gait rehabilitation. ~
Prioritises dynamic mechatronic ' ' '

response to safely assist human 0 1 _

biomechanics in real-time. M | J “ L u

1kHz Monotonic
Master Clock (2027)

Stripped of dynamic variance.
Designed for heavy industrial loads
where fault-tolerance, predictability,
and absolute timing determinism | | e
supersede speed.




Blueprint of Determinism

The Tripartite Hardware Interlock

"AND-Gate" Conjunction

2N
| p".Lv

Biological: Iris Scanner — Verifies the biological prerequisite.

Cryptographic: Console Token — 0x05CE-series
hardware identity keys read from the identity domain.

Kinetic: Continuous Hold-to-Run Switch —
The physical human-in-the-loop anchor.

Time-Bounded Motion
Authority Lease

Kinetic permission is a live condition, not a checklist. All requisite states must be concurrently valid.
The absence of any single signal immediately severs the output, voiding the lease.

Human-in-the-Loop Tactile Fail-Safe

132 5% i A
| |
H Operator Switch Pressure
ST = £
u
s
L w
-2 Q
5 1G]
al™ S
5kg Hold-to-Run i Motor rail
Pressure Switch = L
- T T2 T3 T4 T5 T5 T6 T7
S TIME
Trigger: Mechanism: Outcome:
Release of continuous 5kg operator A hardware-enforced drop in the The physical switch release directly
hold-to-run pressure. tripartite interlock [801]. de-energises rails. Motion authority

is instantaneously voided.




The Micro-Second Severance Timeline

Joint motor rail voltage Spring-applied brakes
Fault Detected SIL 3 Sovereign falls below safe threshold [805] mechanically
(Gate drops) Relay opens (Direct Rail De-energisation) engage
] I
T=0.00ms T=0.40 ms T=0.70ms T=<1.05ms

Absolute kinetic arrest is achieved before harmful momentum can accumulate.
The SIL 3 relays provide a sovereign, hardware-only kill switch, executing a full
shutdown in under 1.05 milliseconds.

Safe-Hold is an Outcome, Not an Execution Path

Computation (The Wrong Way) N Physics (The Right Way)
Computing a deceleration trajectory. Direct physics-based arrest.

None of the fail-safe triggers require the software to ‘decide’ to stop. Nightingale One does not compute a deceleration trajectory.
Deterministic safety is achieved through the intentional absence of complex fallback software.



The ‘No-Exit’ Latched Safe-Hold

Screen
/V .\ Once Safe-Hold is entered, the

state is physically and logically
latched.

There is no ‘in-place’ recovery,
override, or resume function.

Restarting requires a full
deterministic loop: fresh key

SAFE-HOLD read, inspected human
(LATCHED) re-arm, and entirely fresh

tripartite authorisation.

Telemetry & Evidence:
The Append-Only WORM Ledger

2026 Baseline 2027 Industrial Baseline

On-Chip SHA-256 Isolated SHA-3-512 WORM Vault

Utilises on-chip hashing for A tamper-resistant, WORM (Write-Once-Read-Many) vault engineered for
highly efficient, localised industrial-grade post-incident forensics. Completely decoupled from
audit trails. operational processing limits and explicitly excluded from the actuator-

authority path.



Final Synthesis:
The Operational Sequence

6. LOCAL
> 1. SCREEN >> 2. VERIFY >> 3. AUTHORISE>> 4. VALIDATE >> 5. ELIGIBLE >> COMMIT >

---------------\ I N N N O N O ..

HOLD / SAFE-HOLD

A harmonious sequence where every step acts as a deterministic tripwire. The sequence safely
terminates into HOLD whenever physical or local safety prerequisites are absent, withdrawn, or invalid.
Every condition must hold true simultaneously. Gravity always wins.
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Policy as Physics

Advanced Kinetic Governance &
Exacting Physical Patient Transfer Protocols

. a a2 a a —. a == a 2 a— 2 e ——— —a == 2 e — a = a =  —— S .

‘f*‘ Mechatronic

Human/Clinical 'i‘...

S ——
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T Cermin Motetook



16:9 Clinical Blueprint

The Threat

C"’ "%, Probabilistic Al /
—¢ | Cloud API

-

Hallucination
v

Safety Checks

Agentic Drift & TOCTOU Exploits

Relying on neural network inference introduces severe
vulnerability. Latency allows the physical reality to change
before a motor fires (Time of Check to Time of Use).

Algorithmic hallucinations translate directly into physical injury.

Air-Gap

The Solution

Code is Silicon is
Advisory Absolute
7

Software /
Al Logic
(Advisory)

T

Zero Actuator
Execution Rights

Mechatronic Determinism

Software logic is strictly advisory. Silicon logic is absolute.

True patient safety requires replacing fallible programmable
software policies with immutable physical hardware logic.

M CGernint Notebook



M=0 Observational Stratum

(The Eyes & Mind)

M>0 Kinetic Execution Stratum

> - ()

LiDAR Pressure

Sensors

Structural demotion of sensing. Raw data is
purged into a 96-cell anonymised voxel grid.

Radar

The BPS Interface: Translates clinical

=
VERIFIED NG

VEKIFED

It does NOT compute a diagnostic score,
therapy score, or actuator trajectory.

Bio-Psycho-Social risk into a finite gating condition:

Silicon Privacy Wall &
& Galvanic Isolation Air-Gap

(The Muscle)

Actuators High-Torque
Drives

Observation data cannot bridge the gap to
independently energise an actuator.
Software holds zero actuator execution rights.

&

Motor Rails

17—-—1-“- e —— S

M=0 ; / M>0
Observational Stratum . | Kinetic Execution Stratum
; 7y [
T 905nm LIDAR 72 % & Actuators
) . '§. Z
(Etﬂ}) Radar ,, ;E é
Ily Pressure Sensors 7 Eﬁ 7/ s .
L 5 7 17 E Motor Rails
l 7 £ :
3ZEROS Privacy-by-Physics ﬁ %-E f”ff
| LB
Mo Camera. No Audio. ' o8 [ 7=t Hiah- i
Raw data purged into a 96-cell | é ’;i High-Torque Drives
anonymised voxel grid. || s
. e

Structural demotion of sensing. Observation data cannot
bridge the gap to independently energise an actuator.

T Cermin Motebook




| Zero-Velocity Buffer

Verifies the system is
completely static before any
motion begins.

e g g e s

!
¥ My -

g =
f f4 Y i
| ff 'I

L .

I'. f |II |

N

o et

A10a Enforcement Anchor
Driven by a monotonic 1 kHz master

clock. Ties execution to a strict physical
pulse, stripping software of the ability

to manipulate execution windows.

—

The Machine Laws: Hardware Pre-Actuation Safety Fabric

I
|
Jerk Limit Invariant S, ‘

# (1 kHz Master Clock)

Velocity Ceiling

{e.g., 0.30 m/s)

Software
Trajectory

A10a Enforcement Anchor

Kinematic Constraint Layer (KCL)

Absolute physical limits (jerk invariants, acceleration caps)
are burned directly into silicon. Ordinary application
software is structurally incapable of enlarging them.  _

M
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Authorising Kinetic Motion

~ Wearer
Biological ID

(Local biometric

Caregiver
Cryptographic Token

Loss of a single in
(Physical console key) gle inp

instantly voids

permission. operator switch).
The Time-Bounded Lease
Once authorised, a bounded kinetic lease is issued, constrained by elapsed time or a maximum motion quantum. N

Continuous 5kg

Physical Force
(Normally-open kinetic

II|1I‘II|FI‘II‘II

|||||‘|1||||1||||

Lease Expiry = Zero antage._
Software cannot self-renew; fresh
~ physical re-validation is required.

T Cermin Motebook



The Fail-Closed Response

The U7 Relay Severance

Hardwired relays physically sever the copper electrical paths
supplying the motors in <1.05 ms. Bypasses software entirely.

Inert Fail-Closed Safe-Hold :> Qf@ @<:

Triggers mechanical restraint to freeze [/ Z&r
joints in their exact current position. Exiting
requires a total physical reset to zero-velocity.

\_/

&

The WD117 WORM Ledger

Write-Once-Read-Many evidentiary log
% Vo1 S chained with SHA-3-512 hashes. Sits -
—ﬁ Tz, ] entirely outside the actuator authority path.




The Transfer Methodology Matrix

Transfer Type Patient Profile Key Equipment Time Allocation
Minimal assist, stable upper
SARA Stedy body, able to stand, no knee :
(1-way) flexion restrictions. Weight e B 1 TAMS
strictly <182kg (400 Ibs).
Lateral Transfer Bed-bound, moving to : : .
(2-way) stretcher or bath trolley. Patslide, slice sheets 19 mins
: : High dependency, unable to : : .
MGCI'EEZI.JC:I)HOIS’[ weight-bear, or cognitively MlnstﬁlzePgt;ﬁgt Hoist, 50 mins
y impaired/uncooperative. g
. . Equipment failure /
SynCth;IUaT':stEt TWo- | emergency manual handiing N/A N/A
of last resort.




SARA Stedy: Hard Criteria & Anatomy of a Safe Transfer

The Authorisation Filter Funnel

\/ 1. Weight strictly under 182 kg (400 Ibs)

+ 2. Can stand with
minimal assistance

« 3. Trunk control
(upper body stable)

4. Absolutely no
knee flexion
restrictions

ACTION RULE: If any single condition is not

met, the SARA Stedy is contraindicated.
Seek alternative (e.g., Hoist).

Anatomy of a Safe Transfer

.""..-:: J, : . :"::""'.

- ._“:.__E.':

.-I__I -,i;: ,__I_::I 3 . ‘
Upper Limbs: Patient

SN must actively hold the

RS NN handlebars. Staff must

NN NEVER pull the

IWELANNWN resident by the arms to
TN force them to stand.

Pelvis/Core:
Patient must NOT
rest weight on the
seat flaps while in
motion (flaps must
be completely down

before sitting). ;
Lower Limbs:
Both knees MUST rest
securely in contact
with the kneepad.
/ (Skipping
= uarantees a fall).
Base: ’ H: ! }
Wheel locks \t \N 7 4
MUST be @
engaged.

T Cermin Motetook



Diagnostic Fault-Finding: Recognising Ergonomic Failures

The Procedural Error

The Clinical Consequence

The Clinical Fix

Pushing the SARA Stedy
flush against the bed
frame before transfer.

Patient’s legs become trapped
or crushed upon standing.

Leave adequate clearance
gap and open the leg
spreader fully.

Lifting a patient rapidly to
minimise transfer time.

Loss of synchronised
movement, resulting in muscle
strain for staff and severe
instability for the patient.

&

Execute smooth,
coordinated movements
utilising verbal timing cues
(“Y, 2 3¢ LIfit’).

Applying a hoist sling
without checking skin
integrity.

Undetected pressure injuries,
skin tears, or hidden bruising.

v

Perform a mandatory visual
skin check during the
rolling and setup phase.




The Synchronised Two-Man Lift

Manual Handling of Last Resort (Indicated only when mechanical equipment is non-functional).

Helper 1 (Positioned behind patient)

Setup: Adjust bed slightly higher than
wheelchair.

Action: Initiate long sitting. Position one leg
on bed, one between bed and wheelchair.

The Grip: Execute a through-arm grip, grasping
the patient’s forearms with opposite hands.
Absolute prohibition on pulling by the arms or
elbows.

Execution: Deliver clear verbal timing cues
(1, 28, LIft’).

Helper 2 (Positioned at legs)

Setup: Remove armrests/footplates. Angle
wheelchair near bed and lock all brakes.

Action: Assist Helper 1 to sit patient up.

The Grip: Support legs with one arm under
the thigh and the other under the lower leg,
holding them close to the body.

Execution: Lift in perfect synchronicity with
Helper 1's cues.



Human Laws: Absolute Non-Negotiables

The Universal Pre-Flight Protocol

[1 Verify patient cognitive and weight-bearing readiness.
[] Clear all environmental hazards and obstacles.

[ 1 Hardware Lock: Ensure ALL brakes on beds, wheelchairs, and commodes are
fully locked.

L] Adjust surface haghts to utilise gravity (bed sllghtly higher than destination).

In Fllght & Post Transfer Non Negotlables

[1 Orthostatic Management: Continuous observation throughout the transfer to
detect dizziness or hypotension. Never leave a patient suspended in a hoist or
dangling mid-air.

[1 Orthostatic Alignment: Hips must be seated firmly at the very back of the chair.

[]

Final Lock: Confirm armrests, footplates, and safety accessories are securely
re-engaged before departing.



The 100% Competency Mandate

Rule 1: The Single Prompt Limit

During assessment, evaluators will provide a maximum of 1 prompt for a
providé a maximum of 1 prompt for a vallication a non-samee per transfer. No

prompts are provided for non-safety issues.

Rule 2: The Hard Stop

Assessment ceases immediately if safety is compromised a second time
(whether a repeat of the first error or a new safety violation).

Rule 3: Zero Margin for Error

No 2nd try option. Technical issues serve as learning points, but safety
failures result in an immediate ‘Not Competent’ (NC) grade for the entire
task. — end of the first miring wawms. A patient’s safety allows no second

attempts in physical reality.



The Standard of Precision Care

Machine logic and human clinical practice share the exact same safety coin:
Inaction as the default until safety is explicitly verified.

74 N

Establish the Baseline

Filter the Intervention

Execute the Geometry

Machine: Zero-Velocity Buffer &
A10a Enforcement Anchor.

Machine: Kinematic Constraint
Layer (KCL).

Machine: Tripartite Interlock &
Time-Bounded Lease.

Human: Universal Pre-Flight
Protocol & BPS Assessment.

Human: Transfer Methodology
Matrix & SARA Stedy Funnel.

Human: Synchronised Lifts &
Through-Arm Grips.

Synthesis: Safe handling begins
before movement. Verify
physiological stability and account
for physical restrictions.

Synthesis: Match the physical
action to the exact verified
capability.

Synthesis: Adhere strictly to
designed biomechanics. Respect
the limits of both the human body
and the mechanical equipment.

T Germin Motebook



