
A n a l o g  G u a r d ®

Establishing the

Physical Layer of

Global Cybersecurity

Analog Guard moves encryption into the physical layer,

where compromise is designed to require matched hardware and

synchronized analog keys — not a scalable mathematical attack.

Analog Guard®



T H E  P R O B L E M

The Digital Terrain Trap

Beyond Algorithmic Defense

Conventional cybersecurity keeps the fight inside the digital 

domain. Analog Guard changes the attack surface by moving 

protection into continuous physical signal behavior.

The Digital Terrain Trap

Software encryption, HSMs, TPMs, and trusted execution 

environments still operate on terrain that is digitally reachable, 

remotely scalable, and increasingly exposed to AI- and quantum-

scaled attack.

T A K E A W A Y   The attack surface must change — Analog Guard moves the critical protection layer into continuous physical 
signal behavior.
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T H E  P R O B L E M

Lyrics vs. Performance — A Metaphor

T A K E A W A Y   Digital security keys are like written lyrics: discrete, copyable, and searchable. Analog security keys are like a 
live musical performance: continuous, dynamic, and difficult to reproduce physically.
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T H E  P R O B L E M

Scalable Attack vs. Per-Device Effort

T A K E A W A Y   Digital architectures can fail once a reusable exploit is developed. Analog Guard shifts compromise economics 
toward local, hardware-specific, per-device effort.

Analog Guard®



T E C H N O L O G Y

Containment, Not Replacement

T A K E A W A Y   Analog Guard does not replace AES or post-quantum cryptography — it surrounds them with a hardware-
rooted physical layer beyond the direct reach of purely digital attack.
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T E C H N O L O G Y

Digital In. Digital Out. Physics in Between.

T A K E A W A Y   The lifecycle converts digital data into analog waveforms, applies PLTNM modulation, encapsulates the signal 
back into digital form, and is designed to recover only through the matched inverse physical process.
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T E C H N O L O G Y

Compounding Complexity by Design

T A K E A W A Y   Cascaded PLTNM stages reshape the signal through higher-order nonlinear analog behavior. Each stage 
compounds the physical transformation rather than adding another mathematical puzzle to solve.
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T E C H N O L O G Y

From Analog Protection to Authorized Recovery

T A K E A W A Y   Encryption and recovery depend on matched analog key conditions. Without the proper analog security environment, the protected waveform 
cannot practically be reconstructed.
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T E C H N O L O G Y

Recovery Through Alignment

T A K E A W A Y   DARK extends the concept into distributed reconstruction, where recovery emerges only when synchronization, validation, governance, 
compatibility, lineage, and analog-state conditions align.
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T E S T  R E S U L T S

Simulation Results: Three Domains

T A K E A W A Y   Validation across time, frequency, and spectral coherence tells a consistent story: in simulation, matched recovery 
is exact; encrypted and mismatched outputs are statistically indistinguishable from noise in the tested cases.
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T E S T  R E S U L T S

Exact Recovery or Noise

T A K E A W A Y   In simulation, matched-key recovery achieved BER below 10⁻⁸. With the wrong key, bit error approaches random 
chance — with no useful gradient observed for an attacker to climb.
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T E S T  R E S U L T S

AI Learns the Examples, Not the Key

T A K E A W A Y   Across four CNN tests, the models could not even sort encrypted files by which of two analog keys was used, 
or by which of two messages was encrypted — accuracy stayed at about 50%, a coin flip.
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I P  M O A T

A 15+ Year Compounding IP Moat
D e p t h  — F o u n d a t i o n a l  R e s e a r c h  &  P a t e n t s

T A K E A W A Y   Analog Guard's foundational research and patent estate build depth around the core signal-protection 
architecture, creating long-term protection around the core physical-layer cybersecurity approach.

Analog Guard®



I P  M O A T

Breadth & Strategic Outposts
B r e a d t h  &  S t r a t e g i c  O u t p o s t s

T A K E A W A Y   International filings and use-case provisional patent applications expand the moat across 
key markets, manufacturing regions, and emerging use cases including AI governance and cryptocurrency. Analog Guard®



M O N E T I Z A T I O N

Monetization Pathways

T A K E A W A Y   The commercial strategy sequences government and defense beachhead funding, scalable IP licensing, OEM 
hardware integration, and strategic partnership or acquisition pathways.
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R O A D M A P

Validation Roadmap

T A K E A W A Y   The validation path moves from simulated proof points toward mission-relevant digital file testing, hardware 
implementation, and scalable demonstration milestones.
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T E A M

The Team

Chris M. Hymel, Ph.D.

Founder & Principal Investigator

Analog signal processing, neuro-

engineering, public-company formation, 

issued patents, and peer-reviewed signal-

technology recognition.

Ron Stubbers

Regulatory & Commercialization

Moving advanced technologies through 

FDA, CE, ISO, international launch, and 

cybersecurity certification pathways.

Naser A. Otman, Ph.D.

Mixed-Signal Validation Lead

Electrical and optical communications, 

circuit design, nonlinear optics, MATLAB, 

PSpice, RSoft, and Optiwave.
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