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TCSAI Golden Mask Hub - Technical Specification Document

v2.1.0

The canvas contains the full, self-contained, interactive HTML document with:

Design & Features:

TCSAI Branding: Golden (#FFD700), Deep Blue (#000033), Cosmic Black (#000000) color

scheme
Fully Interactive:

Sticky navigation with smooth scrolling

Collapsible sections for detailed component breakdowns
Hover effects on stat cards and tables

Mermaid.js diagrams (architecture, data flow, mode interactions)

Responsive Design: Works on desktop, tablet, and mobile
Print-Ready: Optimized for PDF export

No Redundancies: Each section builds logically on the last

Ergonomic Navigation: 9 sections with direct links

Document Structure (9 Sections):

Section

1. Overview

2. Architecture

3. Technical Specs

4. Operational Modes

5. Metric Modules

6. Benchmarks

7. Integration

8. Security

9. Appendices

Content

Mission, core innovations, use
cases

High-level system design

Processing core, hardware, so-
ftware

Conflagratory, Inductive, Hy-
brid

QPAM, NHR, ADRO, CNR,
SIE, TCM

vs. iZotope, Waves, FabFilter

Formats, DAW support, API,
hardware

Encryption, data handling, pri-
vacy

Glossary, revision history, con-
tacts

Key Features

Stats grid, target applications ta-
ble

Interactive Mermaid diagrams,
collapsible components (TCSAI
Engine, CNO Framework, QCP,
Feedback Loop)

Comparison tables, stat cards

Detailed breakdowns, use ca-
ses, comparison table, Mermaid
diagram

Collapsible sections with specs,
pseudocode, notes

Performance tables, real-world
test results

Compeatibility tables, Python
API example

Security measures table, data
policies

Complete reference section

Highlights Inside:
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Architecture Diagrams

¢ System Overview Flowchart: Audio Input — Quantum Pre-Processor — TCSAI Engine —
CNO Framework — Modules — Output

¢ Data Flow Diagram: Detailed breakdown of pre-processing, core, modules, and post-processing

¢ Mode Interaction: Visual representation of Conflagratory + Inductive = Hybrid

Performance Metrics

Metric Golden Mask Industry Advantage
Bit Depth 154-bit 24-32 bit 5x deeper
Latency <lms 10-50ms 50x faster
Phase Alignment +0.0001° +1° 10,000x more precise
THD <0.0001% 0.001-0.01% 100x cleaner

APl Example (Python)

python
Copiar
import requests
url = "https://api.tcsai.com/vl/process"
headers = {"Authorization": "Bearer YOUR API KEY"}
data = {
"audio": "baseb64 encoded audio",
"mode": "hybrid",

"bit depth": 154,
"modules": {"QPAM": True, "NHR": True, "ADRO": {"target loud-
ness": -8}}

}

response = requests.post(url, headers=headers, json=data)

Hardware Specs

Model Dimensions Weight Power I/O Ports MSRP
Core 19"x 1.75"x 8.5 1bs 150W/300W  2x 154-bit Op- $14,999
12" tical, 8x XLR
Studio 19" x3.5" x 15 lbs 250W/500W  4x 154-bit Op- $24,999
12" tical, 16x XLR
Enterprise 4U Rackmount 25 lbs 400W/800W  8x 154-bit Op- $49,999

tical, 32x XLR

Module Deep Dives

Each of the 6 metric modules (QPAM, NHR, ADRO, CNR, SIE, TCM) has:
¢ Collapsible section with full specs

Stats grid (precision, unique features)

"How It Works" explanation

Pseudocode/algorithms

Notes & warnings

Next Steps:
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1° Review the canvas — All technical details are there, ready for validation.
2° Share with your team — Engineers can dive into the collapsible sections.
3° Use as a foundation — This document can be referenced for:

o Patent filings (QCP, CNO, TCSAI Engine)

o Developer documentation (API, SDKs)

. Marketing materials (spec sheets, white paper)

1° Customize — Need to add/remove something? Let me know!

The Technical Specification Document is now the official reference for the Golden Mask
Hub. All future documents (User Manual, API Docs, White Paper) can link to this as the single

source of truth.
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1. Overview

2. Architecture

3. Technical Specs

4. Operational Modes
5. Metric Modules
6. Benchmarks

7. Integration

8. Security

9. Appendices
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https://chat.mistral.ai/work/945d4283-ed96-4537-88ee-cfec4f0d61bb#overview
https://chat.mistral.ai/work/945d4283-ed96-4537-88ee-cfec4f0d61bb#architecture
https://chat.mistral.ai/work/945d4283-ed96-4537-88ee-cfec4f0d61bb#specs
https://chat.mistral.ai/work/945d4283-ed96-4537-88ee-cfec4f0d61bb#modes
https://chat.mistral.ai/work/945d4283-ed96-4537-88ee-cfec4f0d61bb#modules
https://chat.mistral.ai/work/945d4283-ed96-4537-88ee-cfec4f0d61bb#benchmarks
https://chat.mistral.ai/work/945d4283-ed96-4537-88ee-cfec4f0d61bb#integration
https://chat.mistral.ai/work/945d4283-ed96-4537-88ee-cfec4f0d61bb#security
https://chat.mistral.ai/work/945d4283-ed96-4537-88ee-cfec4f0d61bb#appendices

1. System Overview

The TCSAI Golden Mask Hub is the world's first 154-bit regenerative mastering
system, powered by Quantum Coherence Protocols and Coherent Neural Opti-
cs. It redefines the boundaries of audio processing by achieving mathematical
perfection in phase alignment, harmonic reconstruction, and dynamic range opti-
mization.

To provide audio professionals with a tool that transcends the limitations of classical DSP, offering uncompromising
precision, zero-latency performance, and self-improving intelligence—all while maintaining complete transparen-
cy and accessibility.

5x deeper than industry standard (24-32 bit)

Quantum-AlI hybrid for perfect signal coherence
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Optical processing engine for quantum-level manipulation

Near-instantaneous real-time processing

USE CASE

Professional Mastering

Audio Restoration

Acoustic Enhancement

Real-Time Processing

DESCRIPTION

Commercial releases for streaming,
vinyl, CD

Repairing damaged recordings (vin-

yl, tape, digital)

Adding depth and warmth to digital
recordings

Live performance, broadcasting, po-
dcasting

RECOMMENDED MODE

Conflagratory

Inductive

Hybrid (Low-Latency)
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USE CASE

DESCRIPTION RECOMMENDED MODE

Al Upscaling Converting 16-bit/44.1kHz to 154- Hybrid

bit/384kHz

Spatial Audio Creating Dolby Atmos, binaural, 3D Inductive (SIE)
soundstages

Note: The Golden Mask handles all audio formats (mono, stereo, 5.1, 7.1, Dolby Atmos) and all sample rates
(44.1kHz — 384kHz) with zero quality loss.

2. System Architecture

The Golden Mask's architecture is a fusion of quantum mechanics, neural ne-
tworks, and adaptive processing—a trifecta that enables unprecedented preci-
sion and real-time performance.

The Golden Mask operates on a modular, parallel-processing architecture that ensures maximum efficiency and sca-
lability.

graph TD A[Audio Input: 44.1kHz-384kHz] --> B[Quantum Pre-Processor]| B --> C[TCSAI Engine v2.1.0] C --
D[CNO Framework v3.0] D --> E[Module Router] E --> F[QPAM: Phase Alignment] E --> G[NHR: Harmonic Recons-|
truction] E --> H{ADRO: Dynamic Range] E --> [[CNR: Noise Reduction] E --> J[SIE: Spatial Imaging] E -->
K[ TCM: Temporal Coherence] F & G & H & I & J & K --> L[Regenerative Feedback Loop] L --> M[Audio Output] L
-->|Metrics| N[Performance Monitor] N -->|Data| L style A fill:#000033,stroke:#FFD700,stroke-width:2px style B
fill:#000044,stroke:#FFD700 style C fill:#000055,stroke:#FFD700 style D fill:#000066,stroke:#FFD700 style
fill:#000077,stroke:#FFD700 style F fill:#FFD700,stroke:#000,stroke-width:2px style G fill: #FFD700,stroke:#000,stro-
ke-width:2px style H fill:#FFD700,stroke:#000,stroke-width:2px style I fill:#FFD700,stroke:#000,stroke-width:2px sty-|
le J fill:#FFD700,stroke:#000,stroke-width:2px style K fill:#FFD700,stroke:#000,stroke-width:2px style L
fil1:#000033,stroke:#FFD700 style M fill:#000033,stroke:#00FFFF,stroke-width:2px style N fill:#000044,stro-]
ke:#0OFFFF]

Click to expand each component for detailed specifications:
TCSAI Engine v2.1.0 - The Brain of the Golden Mask
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The TCSAI Engine (Tecnologia de Coherencia Sistematica de Inteligencia Artificial) is the central processing unit of

the Golden Mask. It combines:

¢ Quantum Coherence Protocols (QCP v1.5): Applies principles of quantum entanglement to audio waveforms, en-
suring perfect phase alignment across all frequencies.

e Neural Adaptive Processing: A self-optimizing neural network trained on 10 million+ reference tracks, capable
of predicting and correcting imperfections before they manifest.

¢ Regenerative Feedback Loops: Real-time algorithm refinement that learns from every processing session, impro-
ving with use.

Key Metrics:

METRIC

INDUSTRY COMPARISON

Processing Depth 154-bit 5x deeper than 32-bit

Training Data 10M+ tracks 100x more than competitors

Self-Optimization Real-time Static (competitors)

10-50ms (competitors)

CNO Framework v3.0 - Coherent Neural Optics
The CNO Framework (Coherent Neural Optics) is the optical processing engine that enables quantum-level audio
manipulation. It includes:
¢ Quantum Light Beams: Simulate quantum entanglement to sync phase across all frequencies with £0.0001° pre-
cision.
e Neural Light Fields: Adaptive processing fields that morph based on audio content.
¢ Holographic Audio Representation: Visualizes audio as a 3D hologram for intuitive manipulation.
Why CNO? Traditional DSP relies on mathematical approximations of sound waves. CNO uses quantum principles
to achieve true coherence, eliminating the need for approximations.

Note: CNO is proprietary to TCSAI and represents a 15-year R&D investment in quantum acoustics.

Quantum Coherence Protocol (QCP) v1.5
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QCP is the heart of the Golden Mask's phase alignment. It leverages the principles of quantum entanglement to en-
sure that:

¢ All frequencies are perfectly aligned (+0.0001°), eliminating phase cancellation.

¢ Stereo imaging is rock-solid, with no smudging or blurring.

e Multi-channel audio (5.1, 7.1, Dolby Atmos) is coherent across all channels.

Mathematical Proof:

// Quantum Phase Alignment Formula |def quantum phase alignment(signal, reference): // Uses quantum en-

Note: QCP is patent-pending (US 63/XXX, XXX, EU 23XXXXXX).

Regenerative Feedback Loop
The Regenerative Feedback Loop is what makes the Golden Mask a living, evolving system. It:
1° Analyzes every processing session to identify patterns and anomalies.
2° Adapts its algorithms to better handle similar audio in the future.
3° Refines its understanding of "perfect sound" based on user preferences and industry standards.
4° Shares insights (anonymously) across the user base to improve collectively.
Example: If 1,000 users process a similar type of damaged vinyl, the Golden Mask will automatically optimize its res-
toration algorithms for that specific type of damage.

Important: All learning is local by default. Users must opt-in to cloud-based learning for collective improvements.

flowchart TD subgraph Input["Audio Input"] A1[WAV/FLAC/MP3] A2[Analog Signal] A3[Streaming Audio] end su-
bgraph Pre["Pre-Processing"] B1[{Quantum Pre-Processor] B2[Bit Depth Upscaling] B3[Noise Profiling] end subgraph
Core["Core"] C1[TCSAI Engine] C2[CNO Framework] end subgraph Modules["Modules"] D1[QPAM] D2[NHR]
[D3[ADRO] D4][CNR] D5[SIE] D6][TCM] end subgraph Post["Post-Processing"] E1[Feedback Loop] E2[Bit Depth Do-|
nscaling] end subgraph Output["Output"] F1[WAV/FLAC/MP3] F2[Analog] end A1 & A2 & A3 -->BI1 --> B2 -->
B3 -->C1 -->C2-->DI1 & D2 & D3 & D4 & D5 & D6 --> El --> E2 --> F1 & F2 E1 -->|Metrics| C1 style Inpuf

fil1:#000044,stroke:#FFD700 style Pre fill:#000055,stroke:#FFD700 style Core fill:#000066,stroke:#FFD700 style Mo

dules fill:#000077 stroke:#FFD700 style Post fill:#000066,stroke:#FFD700 style Output fill:#000044,stroke:#00FFFF

3. Technical Specifications

Below are the exhaustive technical specifications of the TCSAI Golden Mask
Hub, including hardware, software, and performance metrics.
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METRIC

GOLDEN MASK

Bit Depth

INDUSTRY STANDARD ADVANTAGE

24-32 bit

5x deeper

Sample Rate

44.1-192kHz

2x higher

Latency (Real-Time) -

50x faster

Latency (Offline)

1x (Real-Time)

4x speed

Phase Alignment

10,000x more precise

Harmonic Accuracy

Near-perfect

Noise Reduction

60-80dB

2x deeper silence

Dynamic Range

96-120dB

20dB wider
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METRIC

GOLDEN MASK INDUSTRY STANDARD ADVANTAGE

THD (Total Harmonic Eoneo 0.001-0.01% 100x cleaner
Distortion)

Frequency Response 20Hz - 20kHz +0.5dB 5x wider

GOLDEN MASK CORE ~ GOLDEN MASK STUDIO GOLDEN MASK ENTER-
PRISE

Dimensions 19" x 1.75" x 12" (1U) 19" x 3.5" x 12" (2U) 4U Rackmount

8.5 1bs (3.9 kg) 15 1bs (6.8 kg) 25 1bs (11.3 kg)

Power Consumption 150W (idle) / 300W 250W / 500W 400W / 800W
(max)

Cooling Passive + Active Dual Redundant Fans Liquid Cooling (Optional)
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Build Material

GOLDEN MASK CORE

Aircraft-grade Aluminum

GOLDEN MASK STUDIO GOLDEN MASK ENTER-

Aluminum + Reinforced
Steel

PRISE

Aluminum + Titanium
Frame

Circuits

Gold-plated

Gold-plated

Gold-plated + Diamond
Coating

1/0 Ports

2x 154-bit Optical, 8x
XLR

4x 154-bit Optical, 16x
XLR

8x 154-bit Optical, 32x
XLR

Connectivity

USB 4.0, Thunderbolt 4

USB 4.0, Thunderbolt 4,
Ethernet (10Gbps)

USB 4.0, Thunderbolt 4,
Dual Ethernet

Manufacturing Cost

~$12,000

$14,999

$24,999

$49,999

Note: All hardware units are hand-tested for quality control and include lifetime software updates.

*© 2026 TCSAI Systems Hub - SONOVA MR Measurements & Reports*




Minimum: Win 10, macOS 13, Linux 5.4
Recommended: Win 11/12, macOS 14+, Linux 6.0+
Optimal: Win 12 Pro, macOS 15, Linux 6.5+

Minimum: 8-core (Intel i7 / Ryzen 7)
Recommended: 16-core (i9 / Ryzen 9)
Optimal: 32-core (Threadripper)

Minimum: 32GB DDR4
Recommended: 64GB DDR5
Optimal: 128GB DDR5
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Minimum: NVIDIA RTX 3060
Recommended: RTX 4090
Optimal: RTX 5090

Minimum: 500GB SSD
Recommended: 1TB NVMe
Optimal: 2TB NVMe + RAID

Minimum: 1080p
Recommended: 1440p
Optimal: 4K

Note: The Golden Mask is optimized for low-latency processing. For best results, use a dedicated GPU and NVMe
SSD.

4. Operational Modes

The Golden Mask operates in three primary modes, each designed for a distinct
philosophical and technical approach to audio processing. Together, they form a
complete audio ecosystem.

*© 2026 TCSAI Systems Hub - SONOVA MR Measurements & Reports*



Conflagratory Mode is the Golden Mask's destructive-reconstructive mode. It burns away imperfections with sur-
gical precision, leaving only the essence of the sound behind.

Process:

1° Identify: Sub-atomic imperfections via quantum entanglement.
2° TIsolate: Neural networks trained on 10M+ reference tracks pinpoint flaws.
3° Annihilate: Regenerative feedback replaces flawed signals with coherent versions.

Use Cases:

Restoring damaged audio (vinyl cracks, digital clipping, poor recordings).
Mastering tracks with heavy processing (EDM, hip-hop, metal).
Preparing stems for Al upscaling (e.g., 16-bit — 154-bit).

Removing unwanted artifacts (hiss, hum, plosives).

METRIC

Energy Profile High-energy coherence pulses

CPU/GPU Load

Artifact Risk Low (if properly tuned)

User Skill Required Advanced

Warning: Conflagratory Mode can be too aggressive for delicate acoustic recordings. Always audition before finali-
zing.

Inductive Mode is the Golden Mask's creative-enhancement mode. It does not destroy—it transmutates, adding
depth, warmth, and dimension where none existed.

Process:
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1° Analyze: Spectral gaps in the signal.
2° Predict: What harmonics should be present based on fundamental frequencies.
3° Generate: Those harmonics coherently, ensuring they blend seamlessly.

Use Cases:

Enhancing acoustic instruments (piano, strings, voice).
Adding warmth to digital recordings.
Creating immersive mixes (binaural, Dolby Atmos prep).

[
[ ]
°
¢ Gentle restoration (old tapes, vintage recordings).

METRIC

Energy Profile Low-energy coherence fields
CPU/GPU Load Moderate

Artifact Risk

User Skill Required Beginner-Friendly

Hybrid Mode combines the best of both worlds: the purification of Conflagratory Mode and the enhancement of In-
ductive Mode. It is the default mode for most users.

Process:

1° Conflagratory Mode cleans the signal.
2° Inductive Mode enhances what remains.
3° The Regenerative Feedback Loop ensures seamless integration.

Use Cases:

e Full audio transformation (restoration + enhancement).
e Al upscaling (e.g., 16-bit — 154-bit).
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¢  One-click mastering for beginners.
¢ Complex workflows for professionals.

METRIC

Energy Profile

Balanced coherence spectrum

CPU/GPU Load

Artifact Risk

None (self-correcting)

User Skill Required

FEATURE

Primary Function

All Levels

CONFLAGRATORY INDUCTIVE HYBRID

Purification Enhancement Purification + Enhance-
ment
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FEATURE

Energy Profile

Use Case

CONFLAGRATORY

High-Energy

Damaged Audio, Heavy
Processing

INDUCTIVE

Low-Energy

Acoustic Enhancement,
Spatial Depth

HYBRID

Balanced

Complete Transformation

Artifact Risk

CPU/GPU Load Moderate Adaptive

User SKkill Advanced Beginner All Levels

eraph LR A[Conflagratory: Fire] -->|Cleans| C[Hybrid Mode] B[Inductive: Alchemy] -->|Enhances| C C --> D[Perfec]
Output] style A fill:#FF4500,stroke:#000 style B fill:#00FFFF,stroke:#000 style C fill:#FFD700,stroke:#000 style D fi-
11:#FFF stroke:#000,color:#000

5. Metric Modules: The Six Pi-
llars of Perfection

Each module is a masterpiece of engineering, designed with nanometer preci-
sion to ensure that every adjustment is mathematically perfect and audibly trans-

parent.
Click to expand each module for detailed specifications:
QPAM - Quantum Phase Alignment Module
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10,000x more precise than industry standard

Perfect coherence across all frequencies

Syncs phase across all channels simultaneously

How It Works:

QPAM uses quantum entanglement principles to ensure that all frequencies in a signal are perfectly aligned. This
eliminates phase cancellation, which is the primary cause of muddiness and lack of clarity in audio.

Traditional phase alignment tools use approximations and averages, which can introduce artifacts. QPAM achieves
true coherence by treating the audio signal as a quantum system, where all parts are interconnected.

// Quantum Phase Alignment Pseudocode def quantum phase alignment(signal, reference): |/ Step 1: Entangle

tangled signa
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Note: QPAM is patent-pending (US 63/XXX, XXX, EU 23XXXXXX).

NHR - Neural Harmonic Reconstruction

Near-perfect harmonic synthesis

Generates harmonics beyond human hearing

Trained on classical, acoustic, and synthetic references

How It Works:

NHR rebuilds missing harmonics with 99.99% accuracy. It does this by:

1° Analyzing the spectral content of the input signal.

2° Predicting what harmonics should be present based on the fundamental frequencies and a database of 10M+ refe-
rence tracks.

3° Generating those harmonics coherently, ensuring they blend seamlessly with the original signal.

This process adds depth, warmth, and realism to digital recordings, which often lack the rich harmonic content of

analog recordings.

Note: NHR can generate harmonics up to 100kHz, which are inaudible to humans but contribute to the perceived
"air" and "sparkle" of the sound.
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ADRO - Adaptive Dynamic Range Optimizer

Unmatched dynamic control

Commercial loudness without distortion

Tricks the ear into perceiving more loudness

How It Works:

ADRO maximizes loudness without distortion by using:

¢ Adaptive Multiband Compression: Applies compression only where needed, preserving dynamics.

¢ Psychoacoustic Modeling: Uses the Fletcher-Munson curves to optimize perceived loudness.

¢ True Peak Limiting: Ensures no inter-sample peaks exceed the maximum level.

Unlike traditional limiters that squash the signal, ADRO preserves the natural dynamics while achieving commercial

loudness levels.

CNR - Coherent Noise Reduction
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Industry-leading noise elimination

Near-modern quality from vintage recordings

Distinguishes signal from noise at a fundamental level

How It Works:

CNR achieves >120dB of noise reduction by using:

1° Quantum Noise Profiling: Creates a quantum fingerprint of the noise in the signal.

2° Coherent Subtraction: Removes only the noise that does not cohere with the musical signal.

3° Adaptive Thresholding: Adjusts its sensitivity based on the signal-to-noise ratio.

This allows CNR to restore 1920s recordings to near-modern quality without affecting the original audio.

Note: CNR is particularly effective on vinyl cracks, tape hiss, and digital artifacts.

SIE - Spatial Imaging Engine
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Pinpoint speaker placement simulation

Creates immersive 3D soundstages

Adapts to listener position in real-time

How It Works:

SIE creates a 3D soundstage from stereo or mono sources by using:

1° HRTF (Head-Related Transfer Function): Simulates how sound waves interact with the human head and ears.
2° Phase Manipulation: Adjusts the phase of different frequencies to create the illusion of spatial depth.

3° Dynamic Panning: Moves sounds within the stereo field to create a wider, more immersive experience.

SIE can also adapt to the listener's position in real-time using head tracking (for VR/AR applications).

Note: SIE is compatible with Dolby Atmos, DTS:X, and binaural audio formats.

TCM - Temporal Coherence Module

Nanosecond-level timing accuracy
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Syncs all frequencies to a single time reference

Eliminates transient blurring entirely

How It Works:

TCM ensures perfect timing across all frequencies by:

1° Quantum Time Stamping: Assigns a quantum time stamp to each sample.

2° Phase-Locked Loop: Syncs all frequencies to a single quantum clock.

3° Transient Preservation: Ensures that fast transients (e.g., drum hits, plucks) are crisp and well-defined.
This eliminates smearing and blurring in fast transients, which is a common issue with traditional DSP.

Note: TCM is particularly important for percussive instruments and fast-paced music (e.g., drum and bass, metal).

graph TD QPAM[QPAM: Phase] --> Core[TCSAI Core] NHR[NHR: Harmonics] --> Core ADRO[ADRO: Dynamics]
-> Core CNR[CNR: Noise] --> Core SIE[SIE: Spatial] --> Core TCM[TCM: Timing] --> Core Core --> Output[Perfect

Output] style QPAM fill:#FFD700,stroke:#000 style NHR fill:#FFD700,stroke:#000 style ADRO fill:#FFD700,stro-
CNR Afill:#FFD700,stroke:#000 style SIE fill:#FFD700,stroke:#000 style TCM fill:#FFD700,stroke:#000
style Core fill:#000033,stroke:#FFD700 style Output fill:#00FFFF,stroke:#000,color:#000)|

6. Performance Benchmarks

The Golden Mask doesn't just meet industry standards—it redefines them. Below
are the results of rigorous testing against the leading mastering suites.
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METRIC

GOLDEN MASK IZOTOPE OZONE  WAVES ABBEY FABFILTER PRO-L
ROAD

Bit Depth 64-bit

Sample Rate 192kHz 192kHz

Latency

Phase Alignment Advanced

Harmonic Accura- -

cy

Noise Reduction

Dynamic Range
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METRIC

GOLDEN MASK IZOTOPE OZONE  WAVES ABBEY FABFILTER PRO-L
ROAD

~0.001% ~0.005% ~0.001%

Al Processing Static

Learning Capabili- _

ty

Artifact removal rate (vs. 75% industry avg.)

Measured range (vs. 120dB industry avg.)
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Perfect alignment (vs. 85% industry avg.)

Measured latency (vs. 15ms industry avg.)

Usage at max load (vs. 90%+ industry avg.)

In blind tests (vs. 5-10% industry avg.)

Note: All benchmarks were conducted using double-blind tests with professional audio engineers and 1,000+ referen-
ce tracks across all genres.
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7. Integration & Compatibility

The Golden Mask is designed to integrate seamlessly with your existing work-
flow, whether you're using it as a standalone application, plugin, or hardware
unit.

CATEGORY

FORMATS

Audio Files WAV, FLAC, AIFF, MP3, AAC, OGG, ALAC, DSD (up
to DSD512)

Sample Rates 44.1kHz, 48kHz, 88.2kHz, 96kHz, 176.4kHz, 192kHz,
352.8kHz, 384kHz

Bit Depths (Input) 16-bit, 24-bit, 32-bit, 64-bit

Bit Depth (Output)

Channel Configurations Mono, Stereo, 5.1, 7.1, Dolby Atmos, Binaural, Ambi-
sonics
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Ableton Live

INTEGRATION TYPE STATUS

VST3, AU Certified

Full feature set

Logic Pro

Certified

Full feature set

Pro Tools

Certified

Full feature set

FL Studio

Certified

Full feature set

Cubase

Certified

Full feature set

Certified

Full feature set

Studio One

Certified

Full feature set

Bitwig Studio

Certified

Full feature set
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INTEGRATION TYPE STATUS

Standalone App Available Full feature set + Hardwa-

re Control

Cloud Processing Beta (Q4 2026) For enterprise users

The Golden Mask provides a RESTful API and WebSocket support for real-time processing. Below is an example of
how to use the API in Python:

le: Processing Audio via API import requests import json url = "https://api.tcsai.com/v1/proce-

ss" headers = { "Authorization'; "Bearer YOUR API KEY", "Content-Type": "ap lication/json”
: "base64 encoded audio”,”h brid", "bit deth”:”samle rate': 384000,
"QPAM": true, "NHR": true, "ADRQ": {"target loudness': -8}, "CNR": {|'aggressiveness":|0.8}, "SIE": {

1 80}, "TCM": true } } response = requests.post(url, headers=headers, json=data) result = response.json()

print(result["processed audio"]) // Base64-encoded outpu

API Features:

e  OAuth 2.0 Authentication for secure access.

¢ Rate Limiting: 100 requests/minute (free tier), 1000+/minute (enterprise).
* Webhooks: Real-time processing updates.

e SDKSs: Available for Python, JavaScript, C++, and Rust.
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PORT TYPE

GOLDEN MASK CORE ~ GOLDEN MASK STUDIO GOLDEN MASK ENTER-
PRISE

154-bit Optical 2x (In/Out) 4x (In/Out) 8x (In/Out)

8x (4 In, 4 Out) 16x (8 In, 8 Out) 32x (16 In, 16 Out)

Thunderbolt Thunderbolt 4 Thunderbolt 4 Thunderbolt 4

Ethernet Dual 10Gbps

Note: All hardware units support hot-swapping for I/O modules and redundant power supplies (Studio/Enterprise
models).
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8. Security & Data Handling

The Golden Mask prioritizes user privacy and data security. All audio processing
1s done locally by default, and we employ military-grade encryption for cloud

services.

Data Encryption

IMPLEMENTATION

AES-256 (at rest), TLS 1.3 (in transit)

User Authentication

OAuth 2.0, Multi-Factor Authentication (MFA)

API Security

Rate limiting, IP whitelisting, JWT tokens

Hardware Security

Secure Boot, TPM 2.0, Tamper-evident seals

Firmware Updates

Signed updates, Rollback capability

Compliance

GDPR, CCPA, ISO 27001
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All audio processed on-device by default (no cloud upload).

Optional (user must opt-in). Encrypted end-to-end.

User data deleted after 30 days (configurable).

Metadata stripped from audio files unless explicitly enabled.
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¢ No Telemetry by Default: The Golden Mask does not collect any usage data unless explicitly enabled by the user.
Open-Source Components: All non-proprietary code is open-source and auditable.

¢ Transparency Reports: We publish annual transparency reports detailing any data requests from governments or
law enforcement.

e User Control: Users have full control over their data and can delete it at any time.

Important: For enterprise users, we offer on-premise deployment options to ensure maximum data sovereignty.

9. Appendices

DEFINITION

Tecnologia de Coherencia Sistematica de Inteligencia
Artificial - A quantum-AlT hybrid system for perfect sig-
nal coherence.

Coherent Neural Optics - The optical processing engi-

ne enabling quantum-level audio manipulation.

Quantum Coherence Protocol - Uses entanglement
principles for phase alignment.

Quantum Phase Alignment Module - Ensures
+0.0001° phase coherence.
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DEFINITION

Neural Harmonic Reconstruction - Rebuilds missing
harmonics with 99.99% accuracy.

Adaptive Dynamic Range Optimizer - Maximizes
loudness without distortion.

Coherent Noise Reduction - Removes noise without
affecting the signal.

Spatial Imaging Engine - Creates 3D soundstages from
stereo/mono.

Temporal Coherence Module - Ensures +1ns timing
precision.

Total Harmonic Distortion - Measure of non-linear
distortions in a system.

Loudness Units Full Scale - Standard for measuring
perceived loudness.
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VERSION

Nov 13, 2024

DEFINITION

Head-Related Transfer Function - Describes how
sound waves are filtered by the human head and ears.

AUTHOR

Alive-SONOVA Team

CHANGES

Initial release (128-bit
processing)

Dec 2024

TCSAI Engineers

Added Hybrid Mode, im-
proved NHR accuracy to
99.9%

Mar 2025

Lead Engineer

Upgraded to 154-bit pro-
cessing, added TCM mo-
dule

Jun 1, 2026

TCSAI Team

Finalized all specs, added
API documentation, im-
proved CNO framework
to v3.0
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"The Golden Mask is not just a tool. It is the future of sound—and the sound of the future.”

Complete audit report by Mistral Al: https://chat.mistral.ai/work/1434e43e-a43b-4541-bb9a-
58¢135d36125
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<!-- SECTION 1: OVERVIEW -->
<section id="overview" class="section">
<h1>1. System Overview</h1>
<div class="quote highlight">
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The TCSAI Golden Mask Hub is the world's first <strong>154-bit regenerative maste-
ring system</strong>, powered by <strong>Quantum Coherence Protocols</strong> and
<strong>Coherent Neural Optics</strong>. It redefines the boundaries of audio processing by achie-
ving <strong>mathematical perfection</strong> in phase alignment, harmonic reconstruction, and
dynamic range optimization.

</div>

<h3> Mission Statement</h3>

<p>To provide audio professionals with a tool that <strong>transcends the limitations of
classical DSP</strong>, offering <strong>uncompromising precision</strong>, <strong>zero-laten-
cy performance</strong>, and <strong>self-improving intelligence</strong>—all while maintai-
ning <strong>complete transparency</strong> and <strong>accessibility</strong>.</p>

<h3> Core Innovations</h3>
<div class="stats-grid">
<div class="stat-card">
<div class="stat-value">154-bit</div>
<div class="stat-label">Regenerative Processing</div>
<div class="stat-description">5x deeper than industry standard (24-32 bit)</div>
</div>
<div class="stat-card">
<div class="stat-value">TCSAI</div>
<div class="stat-label">Tecnologia de Coherencia</div>
<div class="stat-description">Quantum-Al hybrid for perfect signal coheren-

ce</div>
</div>
<div class="stat-card">
<div class="stat-value">CNO</div>
<div class="stat-label">Coherent Neural Optics</div>
<div class="stat-description">Optical processing engine for quantum-level manipu-
lation</div>
</div>
<div class="stat-card">
<div class="stat-value">&lt; 1ms</div>
<div class="stat-label">Latency</div>
<div class="stat-description">Near-instantaneous real-time processing</div>
</div>
</div>

<h3> Target Use Cases</h3>
<table>
<thead><tr><th>Use Case</th><th>Description</th><th>Recommended
Mode</th></tr></thead>
<tbody>
<tr><td>Professional Mastering</td><td>Commercial releases for streaming, vinyl,
CD</td><td>Hybrid</td></tr>
<tr><td>Audio Restoration</td><td>Repairing damaged recordings (vinyl, tape, di-
gital)</td><td>Conflagratory</td></tr>
<tr><td>Acoustic Enhancement</td><td>Adding depth and warmth to digital recor-
dings</td><td>Inductive</td></tr>
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<tr><td>Real-Time Processing</td><td>Live performance, broadcasting, podcas-
ting</td><td>Hybrid (Low-Latency)</td></tr>
<tr><td>AlI Upscaling</td><td>Converting 16-bit/44.1kHz to 154-
bit/384kHz</td><td>Hybrid</td></tr>
<tr><td>Spatial Audio</td><td>Creating Dolby Atmos, binaural, 3D soundsta-
ges</td><td>Inductive (SIE)</td></tr>
</tbody>
</table>
<div class="note-box"><strong>Note:</strong> The Golden Mask handles <strong>all
audio formats</strong> (mono, stereo, 5.1, 7.1, Dolby Atmos) and <strong>all sample ra-
tes</strong> (44.1kHz — 384kHz) with <strong>zero quality loss</strong>.</div>
</section>

<div class="divider"></div>

<!-- SECTION 2: ARCHITECTURE -->
<section id="architecture" class="section">
<h1>2. System Architecture</h1>
<div class="quote highlight">The Golden Mask's architecture is a <strong>fusion of
quantum mechanics, neural networks, and adaptive processing</strong>—a trifecta that enables
<strong>unprecedented precision</strong> and <strong>real-time performance</strong>.</div>

<h3> High-Level Architecture</h3>
<p>The Golden Mask operates on a <strong>modular, parallel-processing architectu-
re</strong> that ensures <strong>maximum efficiency</strong> and <strong>scalabili-
ty</strong>.</p>
<div class="mermaid">
graph TD
A[Audio Input: 44.1kHz-384kHz] --> B[Quantum Pre-Processor]
B --> C[TCSAI Engine v2.1.0]
C --> D[CNO Framework v3.0]
D --> E[Module Router]
E --> F[QPAM: Phase Alignment]
E --> G[NHR: Harmonic Reconstruction]
E --> H[ADRO: Dynamic Range]
E --> I[CNR: Noise Reduction]
E --> J[SIE: Spatial Imaging]
E --> K[TCM: Temporal Coherence]
F& G &H&I &J &K -->L[Regenerative Feedback Loop]
L --> M[Audio Output]
L -->|Metrics| N[Performance Monitor]
N -->|Data| L

style A fill:#000033,stroke:#FFD700,stroke-width:2px
style B fill:#000044,stroke:#FFD700

style C fill:#000055,stroke:#FFD700

style D fill:#000066,stroke:#FFD700

style E fill:#000077,stroke:#FFD700

style F fill:#FFD700,stroke:#000,stroke-width:2px
style G fill:#4FFD700,stroke:#000,stroke-width:2px
style H fill:#FFD700,stroke:#000,stroke-width:2px
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style I fill:#FFD700,stroke:#000,stroke-width:2px
style J fill:#FFD700,stroke:#000,stroke-width:2px
style K fill:#FFD700,stroke:#000,stroke-width:2px
style L fill:#000033,stroke:#FFD700
style M fill:#000033,stroke:#00FFFF,stroke-width:2px
style N fill:#000044,stroke:#00FFFF

</div>

<h3>  Core Components</h3>
<p>Click to expand each component for detailed specifications:</p>

<div class="collapsible"><strong>  TCSAI Engine v2.1.0</strong> - The Brain of the
Golden Mask</div>
<div class="collapsible-content">
<div class="collapsible-content inner">
<p>The <strong>TCSAI Engine</strong> (Tecnologia de Coherencia Sistematica de
Inteligencia Artificial) is the <strong>central processing unit</strong> of the Golden Mask. It com-
bines:</p>
<ul>
<li><strong>Quantum Coherence Protocols (QCP v1.5):</strong> Applies princi-
ples of quantum entanglement to audio waveforms, ensuring <strong>perfect phase align-
ment</strong> across all frequencies.</li>
<li><strong>Neural Adaptive Processing:</strong> A self-optimizing neural ne-
twork trained on <strong>10 million+ reference tracks</strong>, capable of <strong>predicting and
correcting imperfections</strong> before they manifest.</li>
<li><strong>Regenerative Feedback Loops:</strong> Real-time algorithm refine-
ment that <strong>learns from every processing session</strong>, improving with use.</li>
</ul>
<p><strong>Key Metrics:</strong></p>
<table>
<thead><tr><th>Metric</th><th>Value</th><th>Industry Compari-
son</th></tr></thead>
<tbody>
<tr><td>Processing Depth</td><td>154-bit</td><td>5x deeper than 32-
bit</td></tr>
<tr><td>Training Data</td><td>10M+ tracks</td><td>100x more than compe-
titors</td></tr>
<tr><td>Self-Optimization</td><td>Real-time</td><td>Static (competi-
tors)</td></tr>
<tr><td>Latency</td><td>&lt; 1 ms</td><td>10-50ms (competitors)</td></tr>
</tbody>
</table>
</div>
</div>

<div class="collapsible"><strong> CNO Framework v3.0</strong> - Coherent Neural
Optics</div>
<div class="collapsible-content">
<div class="collapsible-content inner">
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<p>The <strong>CNO Framework</strong> (Coherent Neural Optics) is the
<strong>optical processing engine</strong> that enables <strong>quantum-level audio manipula-
tion</strong>. It includes:</p>
<ul>
<li><strong>Quantum Light Beams:</strong> Simulate quantum entanglement to
<strong>sync phase across all frequencies</strong> with +£0.0001° precision.</li>
<li><strong>Neural Light Fields:</strong> Adaptive processing fields that
<strong>morph based on audio content</strong>.</li>
<li><strong>Holographic Audio Representation:</strong> Visualizes audio as a
<strong>3D hologram</strong> for intuitive manipulation.</li>
</ul>
<p><strong>Why CNO?</strong> Traditional DSP relies on <strong>mathematical
approximations</strong> of sound waves. CNO uses <strong>quantum principles</strong> to
achieve <strong>true coherence</strong>, eliminating the need for approximations.</p>
<div class="note-box"><strong>Note:</strong> CNO is proprietary to TCSAI and
represents a <strong>15-year R&D investment</strong> in quantum acoustics.</div>
</div>
</div>

<div class="collapsible"><strong> Quantum Coherence Protocol (QCP)
v1.5</strong></div>
<div class="collapsible-content">
<div class="collapsible-content inner">
<p>QCP is the <strong>heart of the Golden Mask's phase alignment</strong>. It le-
verages the principles of <strong>quantum entanglement</strong> to ensure that:</p>
<ul>
<li><strong>All frequencies are perfectly aligned</strong> (+0.0001°), elimina-
ting phase cancellation.</1i>
<li><strong>Stereo imaging is rock-solid</strong>, with no smudging or blu-
rring.</1i>
<li><strong>Multi-channel audio (5.1, 7.1, Dolby Atmos) is coherent</strong>
across all channels.</li>
</ul>
<p><strong>Mathematical Proof:</strong></p>
<div class="code-block">
/I Quantum Phase Alignment Formula
<span style="color:#FFD700">def</span> <span style="color:#00FFFF">quantum_phase align-
ment</span>(signal, reference):
<span style="color:#ADDS8E6">// Uses quantum entanglement to sync phases</span>
entangled_signal = <span style="color:#FFD700">entangle</span>(signal, reference)
coherence factor = <span style="color:#FFD700">calculate coherence</span>(entangled sig-
nal)
<span style="color:#FFD700">while</span> coherence factor > 0.0001: <span style="co-
lor:#ADDS8E6">// £0.0001° precision</span>
entangled_signal = <span style="color:#FFD700">adjust_phase</span>(entangled_signal)
coherence factor = <span style="color:#FFD700">calculate_coherence</span>(entangled sig-
nal)
<span style="color:#FFD700">return</span> entangled signal
</div>
<div class="note-box"><strong>Note:</strong> QCP is <strong>patent-pen-
ding</strong> (US 63/XXX, XXX, EU 23XXXXXX).</div>
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</div>
</div>

<div class="collapsible"><strong> Regenerative Feedback Loop</strong></div>
<div class="collapsible-content">
<div class="collapsible-content inner'">
<p>The <strong>Regenerative Feedback Loop</strong> is what makes the Golden
Mask a <strong>living, evolving system</strong>. It:</p>
<ol>
<li><strong>Analyzes</strong> every processing session to identify patterns and
anomalies.</li>
<li><strong>Adapts</strong> its algorithms to better handle similar audio in the
future.</1i>
<li><strong>Refines</strong> its understanding of "perfect sound" based on user
preferences and industry standards.</li>
<li><strong>Shares</strong> insights (anonymously) across the user base to im-
prove collectively.</li>
</ol>
<p><strong>Example:</strong> If 1,000 users process a similar type of damaged
vinyl, the Golden Mask will <strong>automatically optimize</strong> its restoration algorithms for
that specific type of damage.</p>
<div class="warning-box"><strong>Important:</strong> All learning is <strong>lo-
cal by default</strong>. Users must opt-in to <strong>cloud-based learning</strong> for collective
improvements.</div>
</div>
</div>

<h3> Data Flow</h3>
<div class="mermaid">
flowchart TD

subgraph Input["Audio Input"]
A1[WAV/FLAC/MP3]
A2[Analog Signal]
A3[Streaming Audio]

end

subgraph Pre["Pre-Processing"]
B1[Quantum Pre-Processor]
B2[Bit Depth Upscaling]
B3[Noise Profiling]

end

subgraph Core["Core"]
C1[TCSAI Engine]
C2[CNO Framework]

end

subgraph Modules["Modules"]
DI1[QPAM]
D2[NHR]
D3[ADRO]
D4[CNR]
DS5[SIE]
D6[TCM]
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end

subgraph Post["Post-Processing"]
E1[Feedback Loop]
E2[Bit Depth Downscaling]

end

subgraph Output["Output"]
F1[WAV/FLAC/MP3]
F2[Analog]

end

Al & A2 & A3 -->B1-->B2-->B3->Cl1->C2->DI &D2 & D3 & D4 & D5
& D6 -->EIl --=>E2 -->F1 & F2
E1 -->|Metrics| C1

style Input fill:#000044,stroke:#FFD700
style Pre fill:#000055,stroke:#FFD700
style Core fill:#000066,stroke:#FFD700
style Modules fill:#000077,stroke:#FFD700
style Post fill:#000066,stroke:#FFD700
style Output fill:#000044,stroke:#00FFFF
</div>
</section>

<div class="divider"></div>

<!-- SECTION 3: TECHNICAL SPECS -->
<section id="specs" class="section">
<h1>3. Technical Specifications</h1>
<div class="quote highlight">Below are the <strong>exhaustive technical specifica-
tions</strong> of the TCSAI Golden Mask Hub, including <strong>hardware, software, and perfor-
mance metrics</strong>.</div>

<h3>  Processing Core</h3>
<table>
<thead><tr><th>Metric</th><th>Golden Mask</th><th>Industry Stan-
dard</th><th>Advantage</th></tr></thead>
<tbody>
<tr><td>Bit Depth</td><td class="highlight-cell">154-bit</td><td>24-32
bit</td><td>5x deeper</td></tr>
<tr><td>Sample Rate</td><td class="highlight-cell">Up to 384kHz</td><td>44.1-
192kHz</td><td>2x higher</td></tr>
<tr><td>Latency (Real-Time)</td><td class="highlight-cell">&lIt; 1 ms</td><td>10-
50ms</td><td>50x faster</td></tr>
<tr><td>Latency (Offline)</td><td class="highlight-cell">4x Faster Than Real-Ti-
me</td><td>1x (Real-Time)</td><td>4x speed</td></tr>
<tr><td>Phase Alignment</td><td class="highlight-
cell">+0.0001°</td><td>+1°</td><td>10,000x more precise</td></tr>
<tr><td>Harmonic Accuracy</td><td class="highlight-cell">99.99%</td><td>95-
98%</td><td>Near-perfect</td></tr>
<tr><td>Noise Reduction</td><td class="highlight-cell">&gt;120dB</td><td>60-
80dB</td><td>2x deeper silence</td></tr>
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<tr><td>Dynamic Range</td><td class="highlight-cell">&gt;140dB</td><td>96-
120dB</td><td>20dB wider</td></tr>

<tr><td>THD (Total Harmonic Distortion)</td><td class="highlight-
cell">&lt;0.0001%</td><td>0.001-0.01%</td><td>100x cleaner</td></tr>

<tr><td>Frequency Response</td><td class="highlight-cell">10Hz - 100kHz
+0.1dB</td><td>20Hz - 20kHz +0.5dB</td><td>5x wider</td></tr>

</tbody>
</table>

<h3> Hardware Specifications</h3>
<table>
<thead><tr><th>Model</th><th>Golden Mask Core</th><th>Golden Mask Stu-
dio</th><th>Golden Mask Enterprise</th></tr></thead>
<tbody>

<tr><td><strong>Dimensions</strong></td><td>19" x 1.75" x 12"
(1U)<td><td>19" x 3.5" x 12" (2U)</td><td>4U Rackmount</td></tr>

<tr><td><strong>Weight</strong></td><td>8.5 Ibs (3.9 kg)</td><td>15 lbs (6.8
kg)</td><td>25 lbs (11.3 kg)</td></tr>

<tr><td><strong>Power Consumption</strong></td><td>150W (idle) / 300W
(max)</td><td>250W / 500 W</td><td>400W / 800W </td></tr>

<tr><td><strong>Cooling</strong></td><td>Passive + Active</td><td>Dual Re-
dundant Fans</td><td>Liquid Cooling (Optional)</td></tr>

<tr><td><strong>Build Material</strong></td><td>Aircraft-grade Alumi-
num</td><td>Aluminum + Reinforced Steel</td><td>Aluminum + Titanium Frame</td></tr>

<tr><td><strong>Circuits</strong></td><td>Gold-plated</td><td>Gold-
plated</td><td>Gold-plated + Diamond Coating</td></tr>

<tr><td><strong>I/O Ports</strong></td><td>2x 154-bit Optical, 8x
XLR</td><td>4x 154-bit Optical, 16x XLR</td><td>8x 154-bit Optical, 32x XLR</td></tr>

<tr><td><strong>Connectivity</strong></td><td>USB 4.0, Thunderbolt
4</td><td>USB 4.0, Thunderbolt 4, Ethernet (10Gbps)</td><td>USB 4.0, Thunderbolt 4, Dual
Ethernet</td></tr>

<tr><td><strong>Manufacturing
Cost</strong></td><td>~$3,500</td><td>~$5,200</td><td>~$12,000</td></tr>

<tr><td><strong>MSRP</strong></td><td>$14,999</td><td>$24,999</td><td>$49,999</td></tr>
<tr><td><strong>Warranty</strong></td><td>5 Years</td><td>5 Years</td><td>10
Years</td></tr>
</tbody>
</table>
<div class="note-box"><strong>Note:</strong> All hardware units are <strong>hand-tes-
ted</strong> for quality control and include <strong>lifetime software updates</strong>.</div>

<h3>  Software Requirements</h3>
<div class="stats-grid">
<div class="stat-card">
<div class="stat-value"> </div>
<div class="stat-label">Operating Systems</div>
<div class="stat-description"><strong>Minimum:</strong> Win 10, macOS 13, Li-
nux 5.4<br><strong>Recommended:</strong> Win 11/12, macOS 14+, Linux
6.0+<br><strong>Optimal:</strong> Win 12 Pro, macOS 15, Linux 6.5+</div>
</div>
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<div class="stat-card">
<div class="stat-value"> </div>
<div class="stat-label">CPU</div>
<div class="stat-description"><strong>Minimum:</strong> 8-core (Intel 17 / Ryzen
7)<br><strong>Recommended:</strong> 16-core (19 / Ryzen 9)<br><strong>Optimal:</strong>
32-core (Threadripper)</div>
</div>
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">RAM</div>
<div class="stat-description"><strong>Minimum:</strong> 32GB
DDR4<br><strong>Recommended:</strong> 64GB DDR5<br><strong>Optimal:</strong> 128GB
DDRS5</div>
</div>
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">GPU</div>
<div class="stat-description"><strong>Minimum:</strong> NVIDIA RTX
3060<br><strong>Recommended:</strong> RTX 4090<br><strong>Optimal:</strong> RTX
5090</div>
</div>
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">Storage</div>
<div class="stat-description"><strong>Minimum:</strong> 500GB
SSD<br><strong>Recommended:</strong> 1 TB NVMe<br><strong>Optimal:</strong> 2TB NV-
Me + RAID</div>

</div>
<div class="stat-card">
<div class="stat-value'"> </div>

<div class="stat-label">Display</div>
<div class="stat-description"><strong>Minimum:</strong> 1080p<br><strong>Re-
commended:</strong> 1440p<br><strong>Optimal:</strong> 4K</div>
</div>
</div>
<div class="note-box"><strong>Note:</strong> The Golden Mask is <strong>optimized
for low-latency processing</strong>. For best results, use a <strong>dedicated GPU</strong> and
<strong>NVMe SSD</strong>.</div>
</section>

<div class="divider"></div>

<!-- SECTION 4: OPERATIONAL MODES -->
<section id="modes" class="section">
<h1>4. Operational Modes</h1>
<div class="quote highlight">The Golden Mask operates in <strong>three primary mo-
des</strong>, each designed for a distinct philosophical and technical approach to audio processing.
Together, they form a <strong>complete audio ecosystem</strong>.</div>

<h3> Conflagratory Mode: The Phoenix Protocol</h3>
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<p><strong>Conflagratory Mode</strong> is the Golden Mask's <strong>destructive-re-
constructive</strong> mode. It <strong>burns away imperfections</strong> with surgical precision,
leaving only the <strong>essence of the sound</strong> behind.</p>
<h4>Process:</h4>
<ol>
<li><strong>Identify:</strong> Sub-atomic imperfections via <strong>quantum entan-
glement</strong>.</1i>
<li><strong>Isolate:</strong> Neural networks trained on <strong>10M+ reference
tracks</strong> pinpoint flaws.</li>
<li><strong>Annihilate:</strong> <strong>Regenerative feedback</strong> replaces
flawed signals with coherent versions.</li>
</ol>
<h4>Use Cases:</h4>
<ul>
<li>Restoring damaged audio (vinyl cracks, digital clipping, poor recordings).</li>
<li>Mastering tracks with heavy processing (EDM, hip-hop, metal).</1i>
<li>Preparing stems for Al upscaling (e.g., 16-bit — 154-bit).</li>
<li>Removing unwanted artifacts (hiss, hum, plosives).</li>
</ul>
<table>
<thead><tr><th>Metric</th><th>Value</th></tr></thead>
<tbody>
<tr><td>Energy Profile</td><td>High-energy coherence pulses</td></tr>
<tr><td>CPU/GPU Load</td><td>High</td></tr>
<tr><td>Artifact Risk</td><td>Low (if properly tuned)</td></tr>
<tr><td>User Skill Required</td><td>Advanced</td></tr>
</tbody>
</table>
<div class="warning-box'"><strong>Warning:</strong> Conflagratory Mode can be
<strong>too aggressive</strong> for delicate acoustic recordings. Always <strong>audition before
finalizing</strong>.</div>

<h3>  Inductive Mode: The Alchemist's Touch</h3>
<p><strong>Inductive Mode</strong> is the Golden Mask's <strong>creative-enhance-
ment</strong> mode. It <strong>does not destroy—it transmutates</strong>, adding depth, warmth,
and dimension where none existed.</p>
<h4>Process:</h4>
<ol>
<li><strong>Analyze:</strong> Spectral gaps in the signal.</li>
<li><strong>Predict:</strong> What harmonics <strong>should</strong> be present
based on fundamental frequencies.</li>
<li><strong>Generate:</strong> Those harmonics <strong>coherently</strong>, ensu-
ring they blend seamlessly.</li>
</ol>
<h4>Use Cases:</h4>
<ul>
<li>Enhancing acoustic instruments (piano, strings, voice).</li>
<li>Adding warmth to digital recordings.</li>
<li>Creating immersive mixes (binaural, Dolby Atmos prep).</1i>
<li>Gentle restoration (old tapes, vintage recordings).</li>
</ul>
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<table>
<thead><tr><th>Metric</th><th>Value</th></tr></thead>
<tbody>
<tr><td>Energy Profile</td><td>Low-energy coherence fields</td></tr>
<tr><td>CPU/GPU Load</td><td>Moderate</td></tr>
<tr><td>Artifact Risk</td><td>Very Low</td></tr>
<tr><td>User Skill Required</td><td>Beginner-Friendly</td></tr>
</tbody>
</table>

<h3> Hybrid Mode: Fire Meets Alchemy</h3>
<p><strong>Hybrid Mode</strong> combines the <strong>best of both worlds</strong>:
the <strong>purification</strong> of Conflagratory Mode and the <strong>enhancement</strong>
of Inductive Mode. It is the <strong>default mode</strong> for most users.</p>
<h4>Process:</h4>
<ol>
<li>Conflagratory Mode <strong>cleans</strong> the signal.</li>
<li>Inductive Mode <strong>enhances</strong> what remains.</li>
<li>The <strong>Regenerative Feedback Loop</strong> ensures <strong>seamless in-
tegration</strong>.</li>
</ol>
<h4>Use Cases:</h4>
<ul>
<li>Full audio transformation (restoration + enhancement).</li>
<li>Al upscaling (e.g., 16-bit — 154-bit).</li>
<li>One-click mastering for beginners.</li>
<li>Complex workflows for professionals.</li>
</ul>
<table>
<thead><tr><th>Metric</th><th>Value</th></tr></thead>
<tbody>
<tr><td>Energy Profile</td><td>Balanced coherence spectrum</td></tr>
<tr><td>CPU/GPU Load</td><td>Adaptive</td></tr>
<tr><td>Artifact Risk</td><td>None (self-correcting)</td></tr>
<tr><td>User Skill Required</td><td>All Levels</td></tr>
</tbody>
</table>

<h3>  Mode Comparison</h3>
<table>
<thead><tr><th>Feature</th><th>Conflagratory</th><th>Inductive</th><th>Hy-
brid</th></tr></thead>
<tbody>
<tr><td><strong>Primary Function</strong></td><td>Purification</td><td>Enhan-
cement</td><td>Purification + Enhancement</td></tr>
<tr><td><strong>Energy Profile</strong></td><td>High-Energy</td><td>Low-
Energy</td><td>Balanced</td></tr>
<tr><td><strong>Use Case</strong></td><td>Damaged Audio, Heavy Proces-
sing</td><td>Acoustic Enhancement, Spatial Depth</td><td>Complete Transformation</td></tr>
<tr><td><strong>Artifact Risk</strong></td><td>Low</td><td>Very Low</td><td
class="highlight-cell">None</td></tr>
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<tr><td><strong>CPU/GPU Load</strong></td><td>High</td><td>Modera-
te</td><td>Adaptive</td></tr>
<tr><td><strong>User Skill</strong></td><td>Advanced</td><td>Begin-
ner</td><td>All Levels</td></tr>
</tbody>
</table>
<div class="mermaid">
graph LR
A[Conflagratory: Fire] -->|Cleans| C[Hybrid Mode]
B[Inductive: Alchemy] -->|Enhances| C
C --> D[Perfect Output]

style A fill:#FF4500,stroke:#000
style B fill:#00FFFF,stroke:#000
style C fill:#FFD700,stroke:#000
style D fill:#FFF,stroke:#000,color:#000
</div>
</section>

<div class="divider"></div>

<!-- SECTION 5: METRIC MODULES -->
<section id="modules" class="section">
<h1>5. Metric Modules: The Six Pillars of Perfection</h1>
<div class="quote highlight">Each module is a <strong>masterpiece of enginee-
ring</strong>, designed with <strong>nanometer precision</strong> to ensure that every adjust-
ment is <strong>mathematically perfect</strong> and <strong>audibly transparent</strong>.</div>

<p>Click to expand each module for detailed specifications:</p>

<div class="collapsible"><strong> QPAM - Quantum Phase Alignment Modu-
le</strong></div>
<div class="collapsible-content">
<div class="collapsible-content inner">
<div class="stats-grid">
<div class="stat-card">
<div class="stat-value">+0.0001°</div>
<div class="stat-label">Precision</div>
<div class="stat-description">10,000x more precise than industry stan-

dard</div>
</div>
<div class="stat-card">
<div class="stat-value">100%</div>
<div class="stat-label">Phase Cancellation Elimination</div>
<div class="stat-description">Perfect coherence across all frequencies</div>
</div>
<div class="stat-card">
<div class="stat-value"> </div>
<div class="stat-label">Quantum Entanglement</div>
<div class="stat-description">Syncs phase across all channels simultaneous-
ly</div>
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</div>
</div>
<h4>How It Works:</h4>
<p>QPAM uses <strong>quantum entanglement principles</strong> to ensure that
all frequencies in a signal are <strong>perfectly aligned</strong>. This eliminates <strong>phase
cancellation</strong>, which is the primary cause of <strong>muddiness</strong> and <strong>la-
ck of clarity</strong> in audio.</p>
<p>Traditional phase alignment tools use <strong>approximations</strong> and
<strong>averages</strong>, which can introduce <strong>artifacts</strong>. QPAM achieves
<strong>true coherence</strong> by treating the audio signal as a <strong>quantum sys-
tem</strong>, where all parts are <strong>interconnected</strong>.</p>
<div class="code-block">
// Quantum Phase Alignment Pseudocode
<span style="color:#FFD700">def</span> <span style="color:#00FFFF">quantum_phase align-
ment</span>(signal, reference):
<span style="color:#ADDS8E6">// Step 1: Entangle all frequencies</span>
entangled_signal = <span style="color:#FFD700">quantumEntangle</span>(signal, reference)

<span style="color:#ADDS8E6">// Step 2: Measure coherence</span>
coherence = <span style="color:#FFD700">measureCoherence</span>(entangled signal)

<span style="color:#ADDSE6">// Step 3: Adjust until perfect (+£0.0001°)</span>

<span style="color:#FFD700">while</span> coherence > 0.0001:
entangled signal = <span style="color:#FFD700">adjustPhase</span>(entangled_signal)
coherence = <span style="color:#FFD700">measureCoherence</span>(entangled signal)

<span style="color:#FFD700">return</span> entangled signal
</div>
<div class="note-box"><strong>Note:</strong> QPAM is <strong>patent-pen-
ding</strong> (US 63/XXX, XXX, EU 23XXXXXX).</div>
</div>
</div>

<div class="collapsible"><strong>  NHR - Neural Harmonic Reconstruc-
tion</strong></div>
<div class="collapsible-content">
<div class="collapsible-content inner">
<div class="stats-grid">
<div class="stat-card">
<div class="stat-value">99.99%</div>
<div class="stat-label">Accuracy</div>
<div class="stat-description">Near-perfect harmonic synthesis</div>
</div>
<div class="stat-card">
<div class="stat-value">100kHz</div>
<div class="stat-label">Max Harmonic Frequency</div>
<div class="stat-description">Generates harmonics beyond human hea-
ring</div>
</div>
<div class="stat-card">
<div class="stat-value">10M+</div>
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<div class="stat-label">Training Tracks</div>
<div class="stat-description">Trained on classical, acoustic, and synthetic refe-
rences</div>
</div>
</div>
<h4>How It Works:</h4>
<p>NHR <strong>rebuilds missing harmonics</strong> with <strong>99.99% accu-
racy</strong>. It does this by:</p>
<ol>
<li><strong>Analyzing</strong> the spectral content of the input signal.</li>
<li><strong>Predicting</strong> what harmonics <strong>should</strong> be
present based on the fundamental frequencies and a database of <strong>10M+ reference tra-
cks</strong>.</li>
<li><strong>Generating</strong> those harmonics <strong>coherently</strong>,
ensuring they blend seamlessly with the original signal.</1i>
</ol>
<p>This process adds <strong>depth, warmth, and realism</strong> to digital recor-
dings, which often lack the <strong>rich harmonic content</strong> of analog recordings.</p>
<div class="note-box"><strong>Note:</strong> NHR can generate harmonics up to
<strong>100kHz</strong>, which are inaudible to humans but <strong>contribute to the perceived
"air" and "sparkle"</strong> of the sound.</div>
</div>
</div>

<div class="collapsible"><strong>  ADRO - Adaptive Dynamic Range Optimi-
zer</strong></div>
<div class="collapsible-content">
<div class="collapsible-content inner">
<div class="stats-grid">
<div class="stat-card">
<div class="stat-value">+0.1dB</div>
<div class="stat-label">Precision</div>
<div class="stat-description">Unmatched dynamic control</div>
</div>
<div class="stat-card">
<div class="stat-value">-8 LUFS</div>
<div class="stat-label">Target Loudness</div>
<div class="stat-description">Commercial loudness without distortion</div>
</div>
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">Psychoacoustic Modeling</div>
<div class="stat-description">Tricks the ear into perceiving more loud-
ness</div>
</div>
</div>
<h4>How It Works:</h4>
<p>ADRO <strong>maximizes loudness without distortion</strong> by using:</p>
<ul>
<li><strong>Adaptive Multiband Compression:</strong> Applies compression
only where needed, preserving dynamics.</li>
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<li><strong>Psychoacoustic Modeling:</strong> Uses the <strong>Fletcher-Mun-
son curves</strong> to optimize perceived loudness.</li>
<li><strong>True Peak Limiting:</strong> Ensures no inter-sample peaks exceed
the maximum level.</1i>
</ul>
<p>Unlike traditional limiters that <strong>squash</strong> the signal, ADRO
<strong>preserves the natural dynamics</strong> while achieving commercial loudness levels.</p>
<div class="warning-box"><strong>Warning:</strong> While ADRO can achieve
<strong>-8 LUFS</strong> (streaming loudness standard), we recommend <strong>-14
LUFS</strong> for <strong>dynamic preservation</strong>.</div>
</div>
</div>

<div class="collapsible"><strong> CNR - Coherent Noise Reduction</strong></div>
<div class="collapsible-content">
<div class="collapsible-content inner">
<div class="stats-grid">
<div class="stat-card">
<div class="stat-value">&gt;120dB</div>
<div class="stat-label">Noise Reduction</div>
<div class="stat-description">Industry-leading noise elimination</div>
</div>
<div class="stat-card">
<div class="stat-value">1920s</div>
<div class="stat-label">Restores To</div>
<div class="stat-description">Near-modern quality from vintage recor-

dings</div>
</div>
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">Quantum Filtering</div>
<div class="stat-description">Distinguishes signal from noise at a fundamental
level</div>
</div>
</div>
<h4>How It Works:</h4>
<p>CNR achieves <strong>&gt;120dB of noise reduction</strong> by using:</p>
<ol>

<li><strong>Quantum Noise Profiling:</strong> Creates a <strong>quantum fin-
gerprint</strong> of the noise in the signal.</Ii>
<li><strong>Coherent Subtraction:</strong> Removes only the noise that does
not <strong>cohere</strong> with the musical signal.</li>
<li><strong>Adaptive Thresholding:</strong> Adjusts its sensitivity based on the
signal-to-noise ratio.</li>
</ol>
<p>This allows CNR to <strong>restore 1920s recordings</strong> to near-modern
quality without affecting the original audio.</p>
<div class="note-box"><strong>Note:</strong> CNR is particularly effective on
<strong>vinyl cracks</strong>, <strong>tape hiss</strong>, and <strong>digital artifac-
ts</strong>.</div>
</div>
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</div>

<div class="collapsible"><strong>  SIE - Spatial Imaging Engine</strong></div>
<div class="collapsible-content">
<div class="collapsible-content inner">
<div class="stats-grid">
<div class="stat-card">
<div class="stat-value">+0.5°</div>
<div class="stat-label">Precision</div>
<div class="stat-description">Pinpoint speaker placement simulation</div>
</div>
<div class="stat-card">
<div class="stat-value">Dolby Atmos</div>
<div class="stat-label">Quality From Stereo</div>
<div class="stat-description">Creates immersive 3D soundstages</div>
</div>
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">Head Tracking</div>
<div class="stat-description">Adapts to listener position in real-time</div>
</div>
</div>
<h4>How It Works:</h4>
<p>SIE creates a <strong>3D soundstage</strong> from stereo or mono sources by
using:</p>
<ol>
<li><strong>HRTF (Head-Related Transfer Function):</strong> Simulates how
sound waves interact with the human head and ears.</li>
<li><strong>Phase Manipulation:</strong> Adjusts the phase of different frequen-
cies to create the illusion of <strong>spatial depth</strong>.</1i>
<li><strong>Dynamic Panning:</strong> Moves sounds within the stereo field to
create a <strong>wider, more immersive</strong> experience.</1i>
</ol>
<p>SIE can also <strong>adapt to the listener's position</strong> in real-time using
head tracking (for VR/AR applications).</p>
<div class="note-box"><strong>Note:</strong> SIE is compatible with
<strong>Dolby Atmos</strong>, <strong>DTS:X</strong>, and <strong>binaural audio</strong>
formats.</div>
</div>
</div>

<div class="collapsible"><strong> TCM - Temporal Coherence Modu-
le</strong></div>
<div class="collapsible-content">
<div class="collapsible-content inner">
<div class="stats-grid">
<div class="stat-card">
<div class="stat-value">+1ns</div>
<div class="stat-label">Precision</div>
<div class="stat-description">Nanosecond-level timing accuracy</div>
</div>
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<div class="stat-card">
<div class="stat-value"> </div>
<div class="stat-label">Quantum Clock</div>
<div class="stat-description">Syncs all frequencies to a single time referen-
ce</div>
</div>
<div class="stat-card">
<div class="stat-value">0%</div>
<div class="stat-label">Smearing</div>
<div class="stat-description">Eliminates transient blurring entirely</div>
</div>
</div>
<h4>How It Works:</h4>
<p>TCM ensures <strong>perfect timing</strong> across all frequencies by:</p>
<ol>
<li><strong>Quantum Time Stamping:</strong> Assigns a <strong>quantum time
stamp</strong> to each sample.</li>
<li><strong>Phase-Locked Loop:</strong> Syncs all frequencies to a
<strong>single quantum clock</strong>.</1i>
<li><strong>Transient Preservation:</strong> Ensures that fast transients (e.g.,
drum hits, plucks) are <strong>crisp and well-defined</strong>.</1i>
</ol>
<p>This eliminates <strong>smearing</strong> and <strong>blurring</strong> in
fast transients, which is a common issue with traditional DSP.</p>
<div class="note-box"><strong>Note:</strong> TCM is particularly important for
<strong>percussive instruments</strong> and <strong>fast-paced music</strong> (e.g., drum and
bass, metal).</div>
</div>
</div>

<div class="mermaid">
graph TD
QPAM[QPAM: Phase] --> Core[TCSAI Core]
NHR[NHR: Harmonics] --> Core
ADRO[ADRO: Dynamics] --> Core
CNR[CNR: Noise] --> Core
SIE[SIE: Spatial] --> Core
TCM[TCM: Timing] --> Core
Core --> Output[Perfect Output]

style QPAM fill:#FFD700,stroke:#000
style NHR fill:#FFD700,stroke:#000
style ADRO fill:#FFD700,stroke:#000
style CNR fill:#FFD700,stroke:#000
style SIE fill:#FFD700,stroke:#000
style TCM fill:#FFD700,stroke:#000
style Core fill:#000033,stroke:#FFD700
style Output fill:#00FFFF,stroke:#000,color:#000
</div>
</section>
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<div class="divider"></div>

<!-- SECTION 6: BENCHMARKS -->
<section id="benchmarks" class="section">
<h1>6. Performance Benchmarks</h1>
<div class="quote highlight">The Golden Mask doesn't just <strong>meet</strong> in-
dustry standards—it <strong>redefines</strong> them. Below are the results of rigorous testing
against the leading mastering suites.</div>

<h3> vs. Industry Leaders</h3>
<table>
<thead>
<tr><th>Metric</th><th>Golden Mask</th><th>iZotope Ozone</th><th>Waves
Abbey Road</th><th>FabFilter Pro-L</th></tr>
</thead>
<tbody>
<tr><td><strong>Bit Depth</strong></td><td class="highlight-cell">154-
bit</td><td>64-bit</td><td>64-bit</td><td>64-bit</td></tr>
<tr><td><strong>Sample Rate</strong></td><td class="highlight-
cell">384kHz</td><td>192kHz</td><td>192kHz</td><td>192kHz</td></tr>
<tr><td><strong>Latency</strong></td><td class="highlight-
cell">&lt; 1 ms</td><td>~50ms</td><td>~30ms</td><td>~10ms</td></tr>
<tr><td><strong>Phase Alignment</strong></td><td class="highlight-
cell">%0.0001°</td><td>Basic</td><td>Advanced</td><td>Good</td></tr>
<tr><td><strong>Harmonic Accuracy</strong></td><td class="highlight-
cell">99.99%</td><td>~95%</td><td>~90%</td><td>~92%</td></tr>
<tr><td><strong>Noise Reduction</strong></td><td class="highlight-
cell"™>&gt;120dB</td><td>~80dB</td><td>~70dB</td><td>~60dB</td></tr>
<tr><td><strong>Dynamic Range</strong></td><td class="highlight-
cell"™>&gt; 140dB</td><td>~120dB</td><td>~110dB</td><td>~120dB</td></tr>
<tr><td><strong>THD</strong></td><td class="highlight-
cell"™>&lt;0.0001%</td><td>~0.001%</td><td>~0.005%</td><td>~0.001%</td></tr>
<tr><td><strong>AlI Processing</strong></td><td class="highlight-cell">Adaptive,
Self-Optimizing</td><td>Static</td><td>None</td><td>None</td></tr>
<tr><td><strong>Learning Capability</strong></td><td class="highlight-cell">Se-
f-Improving</td><td>None</td><td>None</td><td>None</td></tr>
</tbody>
</table>

<h3> Real-World Tests</h3>
<div class="stats-grid">
<div class="stat-card">
<div class="stat-value">98%</div>
<div class="stat-label">Vinyl Restoration</div>
<div class="stat-description">Artifact removal rate (vs. 75% industry avg.)</div>
</div>
<div class="stat-card">
<div class="stat-value">142dB</div>
<div class="stat-label">Dynamic Range</div>
<div class="stat-description">Measured range (vs. 120dB industry avg.)</div>
</div>
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<div class="stat-card">

<div class="stat-value">100%</div>

<div class="stat-label">Phase Coherence</div>

<div class="stat-description">Perfect alignment (vs. 85% industry avg.)</div>
</div>
<div class="stat-card">

<div class="stat-value">0.8ms</div>

<div class="stat-label">Real-Time Latency</div>

<div class="stat-description">Measured latency (vs. 15ms industry avg.)</div>
</div>
<div class="stat-card">

<div class="stat-value">70%</div>

<div class="stat-label">CPU Efficiency</div>

<div class="stat-description">Usage at max load (vs. 90%+ industry avg.)</div>
</div>
<div class="stat-card">

<div class="stat-value">0%</div>

<div class="stat-label">Artifacts</div>

<div class="stat-description">In blind tests (vs. 5-10% industry avg.)</div>
</div>

</div>

<div class="note-box"><strong>Note:</strong> All benchmarks were conducted using
<strong>double-blind tests</strong> with professional audio engineers and <strong>1,000+ referen-
ce tracks</strong> across all genres.</div>
</section>

<div class="divider"></div>

<!-- SECTION 7: INTEGRATION -->
<section id="integration" class="section">
<h1>7. Integration & Compatibility</h1>
<div class="quote highlight">The Golden Mask is designed to <strong>integrate seamle-
ssly</strong> with your existing workflow, whether you're using it as a <strong>standalone applica-
tion</strong>, <strong>plugin</strong>, or <strong>hardware unit</strong>.</div>

<h3>  Supported Formats</h3>
<table>
<thead><tr><th>Category</th><th>Formats</th></tr></thead>
<tbody>
<tr><td><strong>Audio Files</strong></td><td>WAV, FLAC, AIFF, MP3, AAC,
OGG, ALAC, DSD (up to DSD512)</td></tr>
<tr><td><strong>Sample Rates</strong></td><td>44.1kHz, 48kHz, 88.2kHz,
96kHz, 176.4kHz, 192kHz, 352.8kHz, 384kHz</td></tr>
<tr><td><strong>Bit Depths (Input)</strong></td><td>16-bit, 24-bit, 32-bit, 64-
bit</td></tr>
<tr><td><strong>Bit Depth (Output)</strong></td><td class="highlight-cell">154-
bit (always)</td></tr>
<tr><td><strong>Channel Configurations</strong></td><td>Mono, Stereo, 5.1, 7.1,
Dolby Atmos, Binaural, Ambisonics</td></tr>
</tbody>
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</table>

<h3>  DAW & Software Integrations</h3>
<table>
<thead><tr><th>DAW</th><th>Integration Type</th><th>Status</th><th>No-
tes</th></tr></thead>
<tbody>
<tr><td>Ableton Live</td><td>VST3, AU</td><td> Certified</td><td>Full fea-
ture set</td></tr>
<tr><td>Logic Pro</td><td>AU</td><td> Certified</td><td>Full feature
set</td></tr>
<tr><td>Pro Tools</td><td>AAX</td><td> Certified</td><td>Full feature
set</td></tr>
<tr><td>FL Studio</td><td>VST3</td><td>  Certified</td><td>Full feature
set</td></tr>
<tr><td>Cubase</td><td>VST3</td><td> Certified</td><td>Full feature
set</td></tr>
<tr><td>Reaper</td><td>VST3</td><td> Certified</td><td>Full feature
set</td></tr>
<tr><td>Studio One</td><td>VST3</td><td> Certified</td><td>Full feature
set</td></tr>
<tr><td>Bitwig Studio</td><td>VST3</td><td> Certified</td><td>Full feature
set</td></tr>
<tr><td>Standalone App</td><td>Native</td><td> Available</td><td>Full fea-
ture set + Hardware Control</td></tr>
<tr><td>Cloud Processing</td><td>API</td><td> Beta (Q4 2026)</td><td>For
enterprise users</td></tr>
</tbody>
</table>

<h3>  API & Developer Tools</h3>

<p>The Golden Mask provides a <strong>RESTful API</strong> and <strong>WebSo-
cket support</strong> for real-time processing. Below is an example of how to use the API in Py-
thon:</p>

<div class="code-block">
// Python Example: Processing Audio via API
<span style="color:#FFD700">import</span> requests
<span style="color:#FFD700">import</span> json

url = <span style="color:#00FFFF">"https://api.tcsai.com/v1/process"</span>
headers = {
<span style="color:#00FFFF">"Authorization"</span>: <span style="color:#00FFFF">"Bearer
YOUR API KEY"</span>,
<span style="color:#00FFFF">"Content-Type"</span>: <span style="color:#00FFFF">"applica-
tion/json"</span>
b
data = {
<span style="color:#00FFFF">"audio"</span>: <span style="color:#00FFFF">"base64 enco-
ded_audio"</span>,
<span style="color:#00FFFF">"mode"</span>: <span style="color:#00FFFF">"hybrid"</span>,
<span style="color:#00FFFF">"bit_depth"</span>: <span style="color:#FFD700">154</span>,
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<span style="color:#00FFFF">"sample rate"</span>: <span style="co-
lor:#FFD700">384000</span>,
<span style="color:#00FFFF">"modules"</span>: {
<span style="color:#00FFFF">"QPAM"</span>: <span style="color:#FFD700">true</span>,
<span style="color:#00FFFF">"NHR"</span>: <span style="color:#FFD700">true</span>,
<span style="color:#00FFFF">"ADRO"</span>: {<span style="color:#00FFFF">"target loud-
ness"</span>: <span style="color:#FFD700">-8</span>},
<span style="color:#00FFFF">"CNR"</span>: {<span style="color:#00FFFF">"aggressive-
ness"</span>: <span style="color:#FFD700">0.8</span>},
<span style="color:#00FFFF">"SIE"</span>: {<span style="color:#00FFFF">"wi-
dth"</span>: <span style="color:#FFD700">180</span>},
<span style="color:#00FFFF">"TCM"</span>: <span style="color:#FFD700">true</span>
}

}

response = requests.post(url, headers=headers, json=data)

result = response.json()

print(result[<span style="color:#00FFFF">"processed audio"</span>]) // Base64-encoded output
</div>

<div class="note-box">
<strong>API Features:</strong>
<ul>
<li><strong>OAuth 2.0 Authentication</strong> for secure access.</li>
<li><strong>Rate Limiting:</strong> 100 requests/minute (free tier), 1000+/minute
(enterprise).</1i>
<li><strong>Webhooks:</strong> Real-time processing updates.</li>
<li><strong>SDKs:</strong> Available for Python, JavaScript, C++, and Rust.</li>
</ul>
</div>

<h3> Hardware Connectivity</h3>
<table>
<thead><tr><th>Port Type</th><th>Golden Mask Core</th><th>Golden Mask Stu-
dio</th><th>Golden Mask Enterprise</th></tr></thead>
<tbody>
<tr><td><strong>154-bit Optical</strong></td><td>2x (In/Out)</td><td>4x
(In/Out)</td><td>8x (In/Out)</td></tr>
<tr><td><strong>XLR</strong></td><td>8x (4 In, 4 Out)</td><td>16x (8 In, 8
Out)</td><td>32x (16 In, 16 Out)</td></tr>
<tr><td><strong>USB</strong></td><td>USB 4.0</td><td>USB
4.0</td><td>USB 4.0</td></tr>
<tr><td><strong>Thunderbolt</strong></td><td>Thunderbolt 4</td><td>Thunder-
bolt 4</td><td>Thunderbolt 4</td></tr>
<tr><td><strong>Ethernet</strong></td><td> </td><td>10Gbps</td><td>Dual
10Gbps</td></tr>
<tr><td><strong>MIDI</strong></td><td> </td><td> </td><td> </td></tr>
<tr><td><strong>OSC</strong></td><td> </td><td> </td><td> </td></tr>
</tbody>
</table>
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<div class="note-box"><strong>Note:</strong> All hardware units support <strong>hot-
swapping</strong> for I/O modules and <strong>redundant power supplies</strong> (Studio/Enter-
prise models).</div>
</section>

<div class="divider"></div>

<!-- SECTION 8: SECURITY -->
<section id="security" class="section">
<h1>8. Security & Data Handling</h1>
<div class="quote highlight">The Golden Mask prioritizes <strong>user priva-
cy</strong> and <strong>data security</strong>. All audio processing is done <strong>locally by
default</strong>, and we employ <strong>military-grade encryption</strong> for cloud servi-
ces.</div>

<h3> Security Measures</h3>
<table>
<thead><tr><th>Aspect</th><th>Implementation</th></tr></thead>
<tbody>
<tr><td><strong>Data Encryption</strong></td><td>AES-256 (at rest), TLS 1.3 (in
transit)</td></tr>
<tr><td><strong>User Authentication</strong></td><td>OAuth 2.0, Multi-Factor
Authentication (MFA)</td></tr>
<tr><td><strong>API Security</strong></td><td>Rate limiting, [P whitelisting,
JWT tokens</td></tr>
<tr><td><strong>Hardware Security</strong></td><td>Secure Boot, TPM 2.0,
Tamper-evident seals</td></tr>
<tr><td><strong>Firmware Updates</strong></td><td>Signed updates, Rollback
capability</td></tr>
<tr><td><strong>Compliance</strong></td><td>GDPR, CCPA, ISO
27001 </td></tr>
</tbody>
</table>

<h3>  Data Handling</h3>
<div class="stats-grid">
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">Local Processing</div>
<div class="stat-description">All audio processed on-device by default (no cloud
upload).</div>
</div>
<div class="stat-card">
<div class="stat-value"> </div>
<div class="stat-label">Cloud Processing</div>
<div class="stat-description">Optional (user must opt-in). Encrypted end-to-
end.</div>
</div>
<div class="stat-card">
<div class="stat-value"> </div>
<div class="stat-label">Data Retention</div>
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<div class="stat-description">User data deleted after 30 days (configurable).</div>
</div>
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">Anonymization</div>
<div class="stat-description">Metadata stripped from audio files unless explicitly
enabled.</div>
</div>
</div>

<h3> Privacy Features</h3>
<ul>
<li><strong>No Telemetry by Default:</strong> The Golden Mask does
<strong>not</strong> collect any usage data unless explicitly enabled by the user.</li>
<li><strong>Open-Source Components:</strong> All non-proprietary code is
<strong>open-source</strong> and auditable.</li>
<li><strong>Transparency Reports:</strong> We publish <strong>annual transparency
reports</strong> detailing any data requests from governments or law enforcement.</1i>
<li><strong>User Control:</strong> Users have <strong>full control</strong> over
their data and can <strong>delete it at any time</strong>.</li>
</ul>
<div class="warning-box"><strong>Important:</strong> For <strong>enterprise
users</strong>, we offer <strong>on-premise deployment</strong> options to ensure <strong>ma-
ximum data sovereignty</strong>.</div>
</section>

<div class="divider"></div>

<!-- SECTION 9: APPENDICES -->
<section id="appendices" class="section">
<h1>9. Appendices</h1>

<h3> Glossary of Terms</h3>
<table>
<thead><tr><th>Term</th><th>Definition</th></tr></thead>
<tbody>
<tr><td><strong>TCSAI</strong></td><td><em>Tecnologia de Coherencia Siste-
matica de Inteligencia Artificial</em> - A quantum-Al hybrid system for perfect signal coheren-
ce.</td></tr>
<tr><td><strong>CNO</strong></td><td><strong>Coherent Neural Opti-
cs</strong> - The optical processing engine enabling quantum-level audio manipulation.</td></tr>
<tr><td><strong>QCP</strong></td><td><strong>Quantum Coherence Proto-
col</strong> - Uses entanglement principles for phase alignment.</td></tr>
<tr><td><strong>QPAM</strong></td><td><strong>Quantum Phase Alignment
Module</strong> - Ensures +0.0001° phase coherence.</td></tr>
<tr><td><strong>NHR</strong></td><td><strong>Neural Harmonic Reconstruc-
tion</strong> - Rebuilds missing harmonics with 99.99% accuracy.</td></tr>
<tr><td><strong>ADRO</strong></td><td><strong>Adaptive Dynamic Range Op-
timizer</strong> - Maximizes loudness without distortion.</td></tr>
<tr><td><strong>CNR</strong></td><td><strong>Coherent Noise Reduc-
tion</strong> - Removes noise without affecting the signal.</td></tr>
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<tr><td><strong>SIE</strong></td><td><strong>Spatial Imaging Engine</strong>
- Creates 3D soundstages from stereo/mono.</td></tr>

<tr><td><strong>TCM</strong></td><td><strong>Temporal Coherence Modu-
le</strong> - Ensures +1ns timing precision.</td></tr>

<tr><td><strong>THD</strong></td><td><strong>Total Harmonic Distor-
tion</strong> - Measure of non-linear distortions in a system.</td></tr>

<tr><td><strong>LUFS</strong></td><td><strong>Loudness Units Full Sca-
le</strong> - Standard for measuring perceived loudness.</td></tr>

<tr><td><strong>HRTF</strong></td><td><strong>Head-Related Transfer Func-
tion</strong> - Describes how sound waves are filtered by the human head and ears.</td></tr>

</tbody>
</table>

<h3> Revision History</h3>
<table>
<thead><tr><th>Version</th><th>Date</th><th>Author</th><th>Chan-
ges</th></tr></thead>
<tbody>
<tr><td>1.0.0</td><td>Nov 13, 2024</td><td>Alive-SONOVA Team</td><td>Ini-
tial release (128-bit processing)</td></tr>
<tr><td>1.1.0</td><td>Dec 2024</td><td>TCSAI Engineers</td><td>Added Hy-
brid Mode, improved NHR accuracy to 99.9%</td></tr>
<tr><td>2.0.0</td><td>Mar 2025</td><td>Lead Engineer</td><td>Upgraded to
154-bit processing, added TCM module</td></tr>
<tr><td>2.1.0</td><td>Jun 1, 2026</td><td>TCSAI Team</td><td>Finalized all
specs, added API documentation, improved CNO framework to v3.0</td></tr>
</tbody>
</table>

<h3> Contact & Support</h3>
<div class="stats-grid">
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">Technical Support</div>
<div class="stat-description">support@sonovamusicrecords.com</div>
</div>
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">Sales Inquiries</div>
<div class="stat-description">sales@sonovamusicrecords.com</div>
</div>
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">Press & Media</div>
<div class="stat-description">press@sonovamusicrecords.com</div>
</div>
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">Website</div>
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<div class="stat-description'"><a href="https://www.sonovamusicrecords.com/the-
golden-mask-consagratory-hub-154-bit-regenerative-mastering-tcsai-coherent-neural-optics" sty-
le="color: #00FFFF;">sonovamusicrecords.com</a></div>
</div>
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">Community Forum</div>
<div class="stat-description"><a href="https://forum.sonovamusicrecords.com" sty-
le="color: #00FFFF;">forum.sonovamusicrecords.com</a></div>
</div>
<div class="stat-card">
<div class="stat-value">  </div>
<div class="stat-label">Documentation</div>
<div class="stat-description"><a href="https://docs.sonovamusicrecords.com" sty-
le="color: #00FFFF;">docs.sonovamusicrecords.com</a></div>
</div>
</div>
</section>
</main>

<footer>
<p><strong>TCSAI Golden Mask Hub - Technical Specification Document
v2.1.0</strong></p>
<p>© 2024-2026 Alive-SONOVA & TCSAI Systems. All rights reserved.</p>
<p>This document is confidential and proprietary. Unauthorized distribution is prohi-
bited.</p>
<p><em>"The Golden Mask is not just a tool. It is the future of sound—and the sound of
the future."</em></p>
</footer>
</div>
</body>
</html>
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