' NEXT-GEN TOTAL SIGNATURE SUPPRESSION

Project Blueprint: Autonomous Lattice Intelligence for Adversarial Systems (A.L.I.A.S.]

STATUS: Active Read-Ahead
CLEARANCE: SOTA-Critical
SYMMETRY TOLERANCE: Zero-Error




Beyond Low RCS. Beyond Low IR. Beyond Detection.

This architecture eliminates the last detectable cues across all sensing domains using
physics-informed materials, adaptive fields, and Al-driven real-time signature nulling.
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Signature Reduction vs. S.0.T.A.

Detection Mode SOTA Best Next-Gen Improvement
Monostatic Radar (RCS) -35 dBm < -80 dBm >45 dB
Azimuth Finding (AoA) High Probability | >99% Failure >99%
Ranging (TDOA/FDOA) Probable >99% Failure >99%
— ISAR Imaging Probable >99% Failure >99%
Passive RF Triangulation Probable >99% Failure >99%
IR Detection (Heat Seeking) | High Probability | >99% Failure >99% o—
—dq EO/LIDAR Detection Probable >99% Failure >99%
Acoustic Detection Probable >99% Failure >99%
Quantum Backscatter Emerging Risk >99% Failure >99%
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—q OVERALL DETECTABILITY: [SOTA] Detectable vs. [NEXT-GEN] Operationally Invisible. p-



Integrated Design Principles

No Exposed Edges or Gaps

Continuous curvature in all axes.
Flush wideband sensors
(Integrated Sensor Fusion Skin)
with no discrete apertures.

, No Predictable Emissions

Internal fluidic weapons bays
only. Fully shielded propulsion
with no direct exhaust
visibility.

No Repeatable Returns

Edge alignment and serration

eliminate diffraction and glints.

F

.

Invisibility is treated as an
active behavior (RF + IR +

Geometry + Timing), not a static

physical shape.

, Active Full-Spectrum Control ]
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"he Multi-Domain Spectrum Management

: =1
RF Signature Management

Thermal Management System

» Geometry & Edge Alignment
* Low Observables (Material Stack)
» Apertures/Interfaces Control

e Active Impedance Tuning

* Heat Source Identification

» Conduction Path Control

* Phase-Change Material (PCM)
e Distributed Heat Spreading

Metric: RCS (o) vs Frequency.

Metric: Surface Temp (°C).

Acoustic Signature Management

Optical / Visual Management

_JLH e Inlet / Exhaust Mixing

x AN .
] ggq:##::s':m} e Liner & Duct Treatments
e e '

e ']Tﬁ e Active Noise Control

L_Hetric: SPL (dB) vs Frequency.

* Low-Reflectance Coatings
» Adaptive Appearance
» Background Matching Strategies

Metric: Reflectance vs Wavelength.
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Anatomy of A.L.I.A.S.

(Autonomous Lattice Intelligence
for Adversarial Systems)
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Structural Lattice Frame

Lightweight, high-strength lattice
provides shape integrity while
minimizing mass and radar return.

Distributed power management
drives propulsion, systems, and
adaptive controls.

‘Avionics & AI Core

Al-driven mission computer,
sensor fusion, and autonomy
control stack.

Internal Lattice Adaptation Layer

Reconfigurable metamaterial lattice
adapts in real time to manipulate
EM, IR, and acoustic signatures.
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. : . : F -
The Active Skin: 360° Omni-Suppression Conformal Plasmonic Metasurface Skin

Broadband absorption + Radar IR RF
phase cancellation across
radar, IR, and RF. /> />
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Active Field Cancellation Layer (AFCL)

Real-time adaptive Node Counter-waves
scattering nulling using -%4
distributed field emitters. -"/ \}f/ >

/‘ * NULLING

Tl

—
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Boundary Layer Control (BLC)

Ionized airflow + micro- Laminar airflow  plasma

ﬂ actuators

vortex management e
eliminates separation, J/\ :,%
aerodynamic leaks, and 5

ey Vortex
frictional hotspots. generators

15 |
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The Variable Metamaterial Core

-

Just

Lattice Reconfiguration Matrix

FREQUENCY

REAL-TIME CHANGES

RCS REDUCTION

700 MHz
800 MHz

900 MHz

R1 -10, Ré -20, RB -30
R1 -15, R6 -30, R8 -40
R1 -10, R6 -40, RB -30

-58
-50

-60

=
Reconfigurable Cell Array

Variable Metanoaterior
Distributed adaptive cells modify
impedance and phase to cancel
incoming detection waves.

|

-~
Multi-Band Tuning Module

Active tuning across RF, microwave,

terahertz, and acoustic bands.
| A

«—— Dielectric Layer
C | «—— Conductive Layer

¢«——— Chiral Layer
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Kinetic Disruption: Quantum Noise Injection

Azimuth Blur Multi-Static Confusion

Without QNI With QNI

i;D:-u .......... - By actively broadcasting
L e SRV randomized phase and
A bl TR frequency emissions,
¥ r‘J\}: o the airframe breaks
B%‘" S "‘é targeting coherence
Y TP | across all multi-static
L v o and distributed sensor

*@ networks
é simultaneously.

Without QNI With QNI

= Destroys Coherence
= Breaks Bearing Accuracy
= Randomized Phase




Active Thermal Management Layer (ATML)

=
i

| Spreads and cancels heat in real time across the entire surface, eliminating
traditional IR vulnerabilities including plumes and localized engine heat.

Thermal Nulling Visualized

Without ATML With ATML

NO HOTSPOTS | NOPLUMES |

NO TRACKS
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The Thermodynamic Pipeline

Distributed
Piezoelectric Cooling

— Solid-state cooling plates actively

move heat from critical components
with zero moving parts or
vibrations (acoustic stealth).

THERMAL
TRANSFER
VECTOR

7 —)

Phase-Change Material
(PCM) Reservoir

/.

|
LIQUID STATE
(FLUID)

SOLID STATE
(GRID)

S el

— Stores thermal energy during spikes
and releases it steadily to maintain

a flat thermal profile. PCM state
monitor ensures equilibrium.

Vector-Thrust
Flush Nozzle

THERMAL
TRANSFER
VECTOR

— Engine exhaust is diluted with
ambient + cooled bypass air for IR
equilibrium before exiting through
a plume-shielded, chemically
quenched, line-of-sight protected
flush nozzle.

T Germint Moteboak



L =
The Brain: Project Recurse V.8
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2. Continuous Processors (k—o):
Ensuring zero-latency adaptation
to adversarial scanning.

Takeaway: An onboard architecture providing instantaneous state estimation, prediction,
and adaptive configuration control without relying on vulnerable off-board links.
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Sighature Management Process Flow

OPERATING
STATE

Mission Phase,
Altitude, Speed.

SIGNATURE
SOURCES

:}' RF, IR, Acoustic,
Optical.

SENSING &
ESTIMATION

Onboard/0Offboazd
Sensing and
Sensor Fusion.

=

ADAPTIVE RESULTING
MANAGEMENT SIGNATURE
Configuration, The manipulated

Thexmal, Emission, Multi-Domain
Behavior adjustments Signature.
(driven by Project
Recurse).

1

VERIFICATION
& FEEDBACK

Continuous real-time

measurement and
loop correction.
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Adaptive Signature Intelligence (ASI)

DECIDE:
Optimal Response
(Project Recurse V.8)

VERIFY:
Real-Time
Validation

SENSE:
Multi-Domain Fusion
(Integrated Skin)

LEARN:
Al-Driven

NULLIFY:
Predictive Cancellation
(Metamaterials & ATML)

Adaptation

NULLIFY:
Predictive
Cancellation

&

Synthesis: Hardware alone is static. A.L.I.A.S. binds physics to computation, creating an architecture that constantly senses
its environment and actively reconfigures its own structural and thermal state to negate threats before they form a track.
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The Paradox-Tolerant Swarm Cycle

1 k-index Cell Structure
Synchronization

2 Distributed Thermal
Gradient Management

Variable Metamaterial Core
data is shared across the
swarm (Yk : O, = ¢, ).

Swarm-level coordination of
Phase-Change Material states
ensures the entire formation
maintains a zero-error
symmetry.

3 | System Paradox Check

Continuous real-time verification
ensuring active emissions from one
craft do not compromise the stealth
of the adjacent craft.

ENGIMEERING TITLE BLOCK: PRGIECT SMARM-X | REV 1.2 | CLASSIFIED
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Invisibility is a Behavior, Not a Shape.

r "
RESULT: OPERATIONAL INVISIBILITY ACROSS ALL DOMAINS.

CAPABILITY: Near-zero probability of detection, localization, tracking, and identification by radar,
passive RF, IR sensors, acoustic, lidar, quantum, and all modern targeting systems.

¥ CONCLUSION: System design exceeds all SOTA parameters. A.L.I.A.S. architecture validation complete. i
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