HOW DECISION-ZONE ACHIEVES AUTONOMY

Autonomy is not the absence of humans. It is the computation of their intent and governance. The first two diagrams show the shift, from a world
governed by hand today to one where the governing function is computed. The third names the mechanism, why a prediction can trigger a physical
action but cannot authorize one, and why the governor is wired to the event fabric rather than to the model. A live case then applies all of it to
Tesla FSD, the most visible autonomous system on the road, and a final view shows that the same gap, and the same answer, hold across every
domain that acts on the physical world.

Governance by Hand

WHY Al NEEDS HUMANS IN THE PHYSICAL REALITY

Models Compute. Humans Govern. Today, They Govern by Hand.
WHAT Al MODELS DO WHAT HUMANS DO

Representation, Calculation, Prediction Intent, Judgment, Governance, Compensation

THE REALITY
GAP

Al operates on
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« Updates while processing ST hates * Observes real-world results R: ahtyj r,ct | monitor, and compensate
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« Continues as new inputs | Aloop of (by hand, today) Today this is I [ l
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over data * Mitigates harm It does not scale.

Continuous computation

Adjusts intent and approach Al is the advisor.

Humans remain

THE BOTTOM LINE

Without humans, Al has no authority in physical reality.

‘ Humans provide intent, judgment, authorization, monitoring, «
and compensation—the five pillars of responsible use.

Today all five are done by people.
The question is which can be made computable.

THE LIMITATION
Al can calculate all day while the world goes by.
It does not govern what becomes real.
It predicts. It suggests. It does not bear responsibility.

the accountable
authority.

09&% BRIDGE TO AUTONOMY: Autonomy is not the absence of humans. It is the computation of their intent and governance.

Models compute; humans govern. A model processes, calculates, and generates, all over representations. A human defines intent, judges, authorizes, monitors, and, today, compensates

for what goes wrong, all over reality.

The reality gap is the heart of it: models operate on representations, the physical world operates on causality, and a model has no skin in the game.
So the fifth human pillar, compensation, is done by hand: hundreds of millions of people keeping action correct after the fact. That is the human
governance layer, and it does not scale. The diagram ends on the question Decision-Zone answers, which of these functions can be made
computable, and it holds the line that matters: intelligence is the advisor; humans remain the accountable authority.

BRIDGE TO AUTONOMY

Autonomy is not the absence of humans.

It is the computation of their intent and governance.
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Governance, Computed

HOW DECISION-ZONE ACHIEVES AUTONOMY

We extract subintents from the human governors and make them computable
based on user, organization, or country intent.

DECISION-ZONE DOES NOT CREATE CAUSALITY. WE USE A CAUSAL ENGINE THAT TRACKS EVENTS AND PERFORMS BACKWARD CHECKING.
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THE (:)/ DECISION-ZONE DELIVERS SOMEONE'’S INTENT THROUGH PHYSICAL SYSTEMS > ADMISSIBLE EXECUTION. DECISION-ZONE
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Decision-Zone does not create causality. It uses a causal engine that tracks events and performs backward checking, so someone's intent is delivered through physical systems as
admissible execution.

A human governor defines intent. An LLM and domain experts extract the subintent, once, at compile time; that is the single use of Al, and then the
model is set aside. The subintent becomes computable artifacts, which compile into causal event patterns. At runtime, the causal engine tracks live
events, maintains causal state, and backward-checks every proposed action against the causal chain before it can commit. Only admissible actions
execute, across one or many physical systems. The humans leave the loop of execution, not the seat of authority.

Prediction Is Not Authorization

There is one more thing the answer has to make explicit, because it is the question every technical reader asks. A model does not touch the world; it
emits tokens. A bridge turns those tokens into a stored-procedure call, and the procedure actuates. So a model can trigger a physical action. What it
cannot do is authorize one. In the predict-then-call loop that everyone is now building, the authority to act comes from a probability, likelihood
standing in for permission, with no check that the action serves any authorized intent. A prediction says what is likely. It never says what is
allowed.

The correction is where Decision-Zone sits, and it is the reason this is deep technology and not a guardrail on a model. Decision-Zone does not
read the model's tokens. Every proposed action, whether it comes from a model, a human, a sensor, or any other system, becomes an event on the
event fabric, the live stream of reality. The governor reads the fabric, not the token, and holds each proposed action to compiled human intent and
to causal state, backward-checked, before the commit boundary allows it to reach the procedure. The procedure runs unchanged. What changed is
that the action is authorized by a governor carrying human intent, not by a probability. Decision-Zone governs what may become real, not what
predicted it.
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HOW TO READ THE DIAGRAMS

Subintent. A specific, bounded purpose, constraint, or obligation derived from a higher-level intent that can be actioned and verified. It is the implicit
governing judgment an expert applies without being told, made explicit and computable.

The event fabric. The live stream of real events off the physical systems, and every proposed action from every source. The governor reads the fabric,
not the model's tokens, so a proposal from a model, a human, or a sensor is governed the same way.

The five admissibility outcomes. Every proposed action resolves to one of these before it becomes real: permit, block, suspend and wait, escalate to
the governor, or revoke and abort.

Backward checking. From a proposed action, the engine checks the immediate causes, then the preceding causes, then all the way to the root causes.
If any required cause, constraint, or invariant is missing or violated, the action is not admissible.

Prediction versus authorization. A prediction says an output is likely; it never says an action is allowed. Likelihood is not a warrant. Authorization
requires holding the action to intent and causal reality, which is what the governor does before the commit boundary.

FOUR - A LIVE CASE

Tesla FSD, and the Absence of Intent

The clearest live demonstration of everything above is Tesla's Full Self-Driving. Saying so is not a criticism; FSD is a genuine engineering
achievement. But architecturally it is the predict-then-actuate loop, at scale, in two tons of moving steel. Since version 12, FSD is a single end-to-
end neural network: raw camera video in, steering, braking, and acceleration out, with roughly three hundred thousand lines of rule-based code
replaced by a learned model. There is no compiled intent the car holds a maneuver against. It produces the most probable action and executes it.
That is prediction wired to actuation, with no authorization step.

The risk is carried four ways, and none of them is a governor: the human is turned into a real-time supervisor and remains the compiled intent by
hand; safety is defined statistically, as crashes and disengagements per million miles, a claim about a distribution and never a guarantee about the
next action; bounded domains and hard overrides like automatic emergency braking act as tiny governors for a few known hazards, not a
governance layer over intent; and shadow-mode iteration makes the predictor better without ever adding an authorization step. Step back, and the
pattern is the whole field's: every mainstream safety framework, disengagement rate, crash rate, scenario coverage, and the functional-safety
standards ISO 26262 and SOTIF, measures behavior and outcomes. Not one asks whether a specific action was admissible against the operator's
intent. Intent is absent from the safety case entirely.

THE BLIND SPOT

No safety framework in the industry asks whether an action was authorized against intent.
Safety is measured as a statistic over outcomes, never as authorization over actions.

This is why it matters. A favorable average still contains the fatal action. Every incident in which a vehicle did something confidently wrong is an
unauthored action: an event no compiled intent would have permitted, executed because it was the likely output. Statistical safety can make these
rarer; it cannot remove them, because it optimizes the average, and the average is silent about its own worst case. The fair claim is narrow and
unarguable: FSD, like the industry, achieves autonomy by prediction, not authorization. Its safety is an average over miles, not a guarantee over
actions, and the human is still standing in for the compiled intent. The sheet below lays out the full case.
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PREDICTION WITHOUT AUTHORIZATION

Tesla FSD and the Absence of

A DECISION -

tent in Autonomous-Veh
ZONE ANALYSIS

@ A prediction can pull the trigger. Only a governor carrying human intent can

WHAT THIS MEANS ARCHITECTURALLY ACKNOWLEDGED WEAKNESSES

o WHAT FULL SELF-DRIVING ACTUALLY IS

END-TO-END NEURAL NETWORK (FSD v12-v14)

B CAMERAS

OQUTPUT COMMANDS

Steering @
= Braking @

Acceleration s
Single Neural Network

Prediction — Actuation (No intent layer in between)

a HOW THE RISK IS MANAGED WITHOUT A GOVERNOR

Four mechanisms carry the safety of a system built this way—none of them is a governor over intent.

THE HUMAN IS

THE COMPILED INTENT

Driver legally
respensible.
Intent check and
authorization live
in a person.

Human governance layer,
by hand, at highway speed.
Fails when attention lapses.

+ FSD is supervised:
1 hands on, eyes on.

STATISTICAL SAFETY
STANDS IN FOR
GUARANTEED SAFETY

+ Safety defined as aggregates:
crashes per 100M miles,
disengagements per
1,000 miles.

RAND: ~11 billion miles

to show, with 95% confidence,
a 20% reduction in the
human fatality rate.
Peer-reviewed reductions in
crash rate are real in driverless

300,000 lines of rule-based code
replaced by a learned model

e

&
A
A

No separate planning module
applying written rules

No representation of operator intent
held against candidate maneuvers

Network emits the most probable
action given what cameras see

]
o
o
o

Vehicle executes it.

BOUNDED DOMAINS
AND HARD OVERRIDES

@

(((§1))
(A

Geofenced
aperating
domain

AEB & other
hard safety
overrides

Contrel limits &
actuator bounds

icle Safety

nt the warrant.

Opaque and difficult to debug

Unpredictable in long-tail
situations outside training

Robotaxi pilot in Austin (2025)
uses geofencing + remote
supervision, not a governor.

SHADOW MODE
AND ITERATION

against human decisions.

C = Run pelicy silently
S

* Log disagreements.

= Retrain and improve.

fleet studies (e.g., Waymo).

Claims about distributions over

Makes the predictor better.
Does not add an authorization

Robaotaxi pilot relocates the human
to a remote/in-car operator.
It does not remove the need for one.

millions of miles—never a guarantee
about the single action ahead.

Catch a few known hazards.
Not a governance layer over intent.

step. Better proposal
governed action.

e THE INDUSTRY’S BLIND SPOT: SAFETY WITHOUT INTENT

WHAT IS MEASURED These measure behavior

Disengagement rate and outcomes.

(per 1,000 miles) They do not measure

Crash and injury rates alignment the

WHAT IS MISSING
The single check that matters most in high-consequence autonomy:

INTENT CHECK CAUSAL ADMISSIBILITY

(per mile)

Scenario coverage
(percentiles)

Compliance with
traffic laws

Does this action serve

operator's intent.
the authorized intent?

+

Are the real-world causes,
conditions, and constraints
satisfied right now?

©

No framework connects a
proposed maneuver to:

+ What the operator meant

« The specific road rules

» The mission or purpose with

&

Without these, the system can do the wrong thing

perfect statistical confidence.

THE RESULT

A

Safe on average
is not the same
as safe now.

A vehicle can be “safer”
over billions of miles
and still cause a
catastrophic action
in the next second.

o THE UNSAFE ARCHITECTURE (WHAT EVERYONE BUILDS TODAY)
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See the world

MODEL PREDICTION BRIDGE / PARSER
.

o e
T

Computes most Matches to stored
likely action procedure / APl

A prediction can trigger a physical actio!

STORED PROCEDURE

L

Deterministic code
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PHYSICAL ACTION

—

Vehicle moves
in the real world

->

n. But nothing authorized it.

WHAT'S MISSING:
THE GOVERNOR
]

i i

H i
L
No check against
intent or causal reality,
Likelihood — Actuation.
That is the cliff.

e WHAT DECISION-ZONE DOES (THE CORRECT ARCHITECTURE)

1. HUMAN GOVERNORS
DEFINE INTENT

o090
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2. LLM + HUMAN
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& -
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PROCEDURE
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oniy
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allowed

to commit.

This is where human intent becomes computable.
It happens once, at compile time.

The LLM participates only at compile time.
It is not part of runtime governance.

@ PREDICTION CAN TRIGGER. ONLY INTENT CAN AUTHORIZE. CAUSAL REALITY DECIDES WHAT BECOMES REAL.

s

Action becomas real

Decision-Zone computes the governance that human supervisors perform manually today.
It enforces the same intent and judgment—at machine speed and scale.

Tesla FSD, in full. What FSD is, how its risk is managed without a governor, the industry's blind spot, the unsafe architecture everyone builds, and what Decision-Zone does instead,
including the compile-time step where human intent is made computable, once, before the runtime governor enforces it over the event fabric.
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One Architecture, All Domains

The gap is not Tesla's, and it is not automotive. Wire a prediction to an actuator with no governor between them, and you get the same broken
architecture in every domain that acts on the physical world. A model proposes the most probable action and the action commits, whether the
actuator is a steering column, a robot arm, an infusion pump, a circuit breaker, a trading desk, or an aircraft control surface. The consequence
differs; the architecture is identical, and so is the missing piece.

The solution generalizes with it, because it does not depend on what the actuator is. Intent is compiled once, then enforced at runtime by a governor
over the event fabric, and that same layer governs a robot, a grid, a payment, or a plane. This is why Decision-Zone is not an automotive safety
product, and not a point solution for any one industry. It is the governance layer for physical Al, wherever prediction is being wired to action. One
architecture, all domains, governed autonomy at scale.

THE INDUSTRY-WIDE PROBLEM: PREDICTION WITHOUT AUTHORIZATION

Every autonomous system is built this way. It is the same risk everywhere.

THE BROKEN
ARCHITECTURE

AUTONOMOUS
VEHICLES

ROBOTICS &
MANUFACTURING

AEROSPACE &
DEFENSE

SMART CITIES &

INFRASTRUCTURE

HEALTHCARE &
MEDICAL DEVICES

FINANCE &
TRADING

ENERGY &

INDUSTRIAL SYSTEMS

COMMON FAILURE MODE
ACROSS ALL DOMAINS

IS UNIVERSAL o An- A
Mode| Prediction Mode| Prediction Model Prediction Model Prediction Model Prediction Model Prediction Model Prediction
Prediction is {What the system (What the system (What the system (What the system (What the system (What the system (What the system
i = thinks is best) thinks is best) thinks is best) thinks is best) thinks is best) thinksis best) + Acts on what is probable,
wired directly » . . [y P
to physical acti be'. %X b L ol not on what i intended.
o physical action, & 5 A A K
No check against + 4 3 4 . Ignorels real-time
i causal state.
human intent. Direct to Actuators Direct to Actuators Direct to Actuators Direct to Actuators Direct to Actuators Direct to Actuators. Direct to Actuators
(Drive / Brake / Steer) (Robot / Machine) (Flight / Control) (Traffic / Grid / (infusion / Surgery / (Place Order / (Valves / Turbines. /
No causal Utiltties) Treatment) Execute Trade) Switchgear) + No governance layer
admissibility. {N" (7 between prediction and
. . g [+ o ¥ oanpre
L 5 physical action.
Vehicle Moves Physical Action Mission Execution Real World Impact Patient Impact Market Impact Physical Consequence + Safe on avarage is not
{On the factory floor) {Irreversible) {Irreversible) [( i ible) [( i safe now.

THE CORE PROBLEM: INTENT IS MISSING

Current systems use prediction to decide. They never check: “Did anyone authorize this action for this purpose, in this context, right now?”

THE SOLUTION THAT WORKS EVERYWHERE: INTENT COMPILATION FOR AUTONOMY

One Architecture. All Domains. Governed Autonomy at Scale.
o HUMAN INTENT SOURCES @ INTENT COMPILATION (ONCE) | € DEPLOYED TO RUNTIME GOVERNOR @) GOVERNED EXECUTION | © PHYSICAL EXECUTION
Who defines intent? Human intent is made computable. ‘ The compiled intent becomes the Only admissible actions commit. Admissible actions become reality.
operative authority.
] LM Expert Causal EVENT FABRIC 2
Human Operators 1 2 DECISION-ZONE CAUSAL ENGINE Commit Stored Procedure
NLP Knowl Compilers. roposed Acti
fa 51 ¥ nowlecge e (THE RUNTIME GOVERNOR) (AILPY 2 Attions) Boundary (Deterministic)
g Domsin Experts @ > 0.0 > + Tracks live events FIVE ADMISSIBILITY DECISIONS o o @
DT P+ o @ IRVAVE aVAS" 4
PN Undorsiand Captura rulos; Compile into & Backward checking
IFIl  Organizations / IMSHER] conatraifts & computable against causal chain ° LOE Sources (All treated identically)
=  Sovereigns | context experience govemance - ‘
| & Intent admissibility @  suseewo s war # AlModels Sl
g Policy & Compliance OUTPUT: COMPILED INTENT (serves compiled intent) & Humans admissiis Physical Reality
5 : s ESCALATE TO events are (Action Happens)
 Invariants  « Constraints ¢ Kinetics & Cousal admissibilty AUTHORITY 7 Sensors & Telemetry G
, v State Transitions  Causal Event Patterns | (causas, condftians, ([ Robots & Devices commit:
Hum‘an Judgm_em- g p constraints satisfied) ° REVOKE ABORT: &+ Other Systems
experience define intent. Compiled once. Reused everywhere. | @ External Events
L% L
Decision-Zone computes the governance that human supervisors perform manually today.
WHY THIS SOLVES IT Intent is authored by Intent is compiled once, Every proposed action is Works with any model, Safe by design,
humans, not guessed not re-inferred every shecked against intent any sensor, any system, not just statistically
INDUSTRY-WIDE by models. time. and real-time reality. any domain. safer.

@ PREDICTION CAN TRIGGER. ONLY INTENT CAN AUTHORIZE. DECIDES WHAT BECOMES REAL.

The same broken architecture across seven domains, and one solution that works in all of them. Prediction wired to an actuator, with intent missing, produces the same risk
everywhere; intent compiled once and enforced by a runtime governor over the event fabric answers it everywhere.

Read together, these diagrams are the whole thesis. Today the governor is a human, holding reality to intent by hand. Decision-Zone makes that
governor computable, compiling human intent once and enforcing it at runtime over the event fabric, with no model in the loop. Tesla FSD shows
the gap in the most visible system on the road; the industry-wide view shows the same gap, and the same answer, in every domain that acts on the
physical world. A prediction can trigger. Only intent can authorize. Causal reality decides what becomes real.
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