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LOST IN THE VOID

CONVENTIONAL SYSTEMS (KALMAN, HMM) EXCEL IN CLEAN CONDITIONS BUT COLLAPSE
UNDER DEGRADATION. THEY CAN HALUCINATE CERTAINTY OR FREEZE WHEN OBSERVATIONS
GO DARK. THIS IS THE T-FREQUENCY DEPARTURE: THE CRITICAL MOMENT WHERE SIGNAL

FREQUENCY DROPS BELOW THE THRESHOLD FOR STABLE RECURSIVE CORRECTION.

UNIVERSAL CHALLENGE FOR AUTONOMOUS NAVIGATION.
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THE GOLD STANDARD
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DISCRETE BRANCH-ST,
INTERPRETATION.

DOMAIN: Strong rooted labels exist.
KEY TRAIT: Efficient where

map is clear.
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Finds the N
best path among
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¥ preserved through
multi-agent
governance.
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‘ PRESERVES CONTINUITY.
d DOMAINS: Degraded, Ambiguous, Blackout.

: Inner Equilibrium Refinement,
Governance Stability, Safe-
Safe-Envelope Gating.

UESTION IS NOT WHICH WINS EVERYWHERE.
IT IS WHICH WINS WHEN NAVIGATION BECOMES A

— CONTINUITY PROBLEM UNDER UNCERTAINTY.
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| MORAL STRUCTURAL STABILITY (MSS)

Cooperative (C) Mass

Core Equilibrium Metric. C(t)
Defined as ratio of
Cooperative Mass (C) to [MSS(t) — C D ]
total System Mass (C+D). (t) + D(t)
Tracks Stabilizing Regime.

19

OPERATING ENVELOPE & GATING

Envelope Closes if
MSS < 8y, =0.75

| Aggressive Actions Gated
if Ryys > 6 =0.25

Closed .
Envelope Aggressive

Action

0.25 (8;)

1| Aggressive
J Action

.AgEresswe
..... tion

MSS Rys (Systemic Risk)

19

SETTLED ENGINE / TERA TIONS

INNER EQUILIBRIUM
REFINEMENTS
~——¢| System performs multiple

inner refinements before
emitting outer decisions.

Up to 48 iterations per
live step.

Early convergence when
delta < 1le-3.

i . : This is not a filter; it is a
TSI settled engine.
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DOMINANT SIGNAL
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GOVERNANCE STABILITY G(t)

+ W, * policy alignment

START

MOVE TOWARDS -

- w, * volatility

AGENT
COOP.
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long-term
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SAFE OPERATING ENVELOPE

SA F E S TA TE GATING 1. —

| COMMITMENT RULES I—

Navigation is gated unless
@4 conditions are unsafe.

= CLOSED gates prevent: R L .
%1 P& Branch Commitment | L T'ET
B4 Transition Hardening \] OPEN state applies:

@ Aggressnve Restoration || +0-10 CORRECP?N GA’N 5

.- .
.........

Boundary:
cautious traversal
over structural
gambling.

[ SYSTEMIC RISK GATE (Ryys) |
::. Rsys = wy(0.70)*Defect + w,_isk(0.30)*Volatility

e ﬂ wﬁ Reys 4B
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Defect Rate Volatility SYStemIC risk
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T-FREQUENCY MODULATORS GAIN RESPONSE CURVES
MODLILATOR CONTROL PANEL [T " rosuins ] 8 - N

08SERVATION GAIN B TARSET 64N B RECOVERY GAIN dy"am'ca"y s , B0
(live data pull)
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VAULT LOCK COMMIT DECISION
MECHANISM B

COMMIT PROTOCOL ¥
coL o

| TEMPORAL GATING SEQUENCE ; N | CONFIRMED

i X — : B
R b v 2 5 ]

‘ A\ Dominance Validity None Streak
A\ U/ (Branch Factor > 1.45) 0 @ -

required_streak = 3 steps =

Bl t2 B Y

L > | > | > |
$1 oAt 2 AU VAL 1

COMMIT
WHEN

CERTAIN. RESET PROTOCOL

' Govgzrnance
I/ Sufficiency

\ Sigma; Dominance OK Fails!
¢ Safe-Envelope EQUILIBRIUM LOGIC: 3
i gl Satisfaction State confirmed, not
P e— B impulsively seized. Resetto Reset
e None Streakto0
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FIVE MISSION ZONES

................

URBAN CANYON

STRUCTURED DISTORTION
[steps 18-48]

RS T ,
CLEAN ROUTE BENIGN NOISE BIAS VECTOR [4.5, 2.0]
% (sigma 1.2) | -
.::: _...:::::::::::::f:fjf-ij TTT ":’—‘ B : \ .:" 5 ~ NOISE Sigma 2.0
-/~ BASELINE FOR A Ny ‘
SR + SHARP TRACKING R 0 TEST CONTINUITY
i + i \ | :
o o '\ 1, p—"
. O B, AMBIGUOUS
L _..;;;:;igg'g;jéiiﬁéffﬁzz" GNSS DROPOUT N false JUNCTION
A S A _,,;;;;g FORK DISTORTION
s et ._.S;E;E;E;E;f [steps 30-45]
S C KT
D 3 @ Y | BiAS [o 0, 3.0]
COMPLETE SIGNAL coe 7ROUTE )) s.g’,ﬁf 2.6
[Bucgouztrz ] SN CF-Fc & A
steps 24- A\ o e,
- DRIFT RECOVERY ™ (N (FALSE_BRANCH
OBSERVATIONS = None el .
SEVERE DRIFT A ;
INJECTION N
PLIRE DEGRADATION [steps 20-36] VECTOR
RECOVERY — [7.0, -5.0]
- RESTORATION
CAPACITY
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SELECT NAVIGATION MODE | = = == EeE

OBSERVATIONAL

/ =
QUALITY: Low 73, pROCES; 67| ASHARP, CLEAN o
(g L DIRECT TRAJECTORY 2 Authority
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