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Abstract: Reclaiming Digital Humanity

We stand at the precipice of a new digital era where Atrtificial Intelligence can effortlessly mimic human behavior, creating a
crisis of trust. As the line between biological user and automated agent blurs, traditional verification methods fail, leaving
our digital ecosystems vulnerable to fraud and manipulation.

This paper introduces a novel paradigm for decentralized identity based on three immutable biological metrics.

By triangulating three distinct, immutable biological signatures including respiratory metrics, facial micro-structure, and
thermal vitality, we establish a proof of humanity that is mathematically impossible for current Al to replicate. Leveraging
the privacy-preserving power of Zero-Knowledge Proofs (ZKP), this system validates liveness as the singular metric of
trust.

We do not ask who you are; we simply verify that you possess the heat, breath, and biological depth of a living human. This
creates a definitive, unforgeable standard for distinguishing the living from the synthesized, ensuring a digital future that
remains uniquely human.

Introduction

The Crisis of Identity

The digital landscape is undergoing a fundamental shift. While the rapid advancement of Artificial Intelligence (Al) has
unlocked unprecedented potential for innovation, it has simultaneously compromised the basic fabric of digital trust. We
have entered an era where "proof of personhood" is no longer a given. From sophisticated bot networks and deepfake
identities to automated sybil attacks on decentralized protocols, the ability to distinguish a real human from an Al agent has
become the single most critical challenge of the modern internet.

Existing solutions - ranging from simple CAPTCHASs to basic document verification - are proving insufficient against high-
level generative Al and automated fraud. They often force a trade-off: users must either sacrifice their privacy to
centralized entities or accept a high degree of friction that degrades the user experience.

A New Paradigm: The Proof of Human Protocol

This whitepaper introduces the Breath Protocol (PoH), a decentralized framework designed to establish a definitive,
privacy-preserving link between a digital identity and a unique biological human being.

Our approach moves beyond binary verification. Instead, we introduce a Tiered Trust Score system, powered by a
sophisticated multi-layered validation engine. By combining cutting-edge biometric telemetry with the cryptographic
security of blockchain, we provide a scalable solution that protects human agency without compromising individual
anonymity.

The Pillars of Our Technology

The Breath Protocol is built upon three foundational technological pillars:

« Multi-Layered Biometric Synthesis: Unlike traditional systems, our protocol utilizes a combination of Facial, Thermal,
and Breath biometrics. This multi-modal approach ensures "liveness" and physical presence, making it virtually
impossible for Al-generated avatars or static data to bypass the system.

« Zero-Knowledge Proofs (ZKP): Privacy is non-negotiable. By utilizing ZKPs, users can prove their humanity and their
specific "Trust Level" to third-party applications without ever revealing their underlying sensitive biometric or personal
data.

» Blockchain-Backed Trust Tiers: Every validation event is anchored on a decentralized ledger, creating a tamper-proof
history of trust. This allows for a dynamic "Proof of Human" score that evolves through document verification and social
validation.

Technical Deep Dive

Beyond Visual Identity: The Triple-Layer Shield
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The Breath Protocol represents a paradigm shift in biometric authentication. While traditional systems rely on static facial
recognition, which is increasingly vulnerable to sophisticated deepfakes and high-resolution masks, BreathPrint introduces
a dynamic, multi-dimensional verification layer.

By synthesizing Facial, Thermal, and Respiratory data, we create a "Vitality Signature" that is impossible for non-biological
entities to replicate.

1. The Multi-Modal Synthesis
The protocol operates by capturing three distinct data streams simultaneously through our proprietary thermal camera
interface:

« Facial Biometrics (On-Chain): Our custom Al models analyze micro-expressions and structural geometry.

« Respiratory Patterns (On-Chain): We capture the rhythmic expansion and contraction of the chest and the unique
airflow signatures, creating a "breath signature" unique to every human.

« Thermal Signatures (Server-Side): By measuring metabolic heat distribution and blood flow (thermography), the
system ensures the subject is a living organism, effectively neutralizing deepfakes, LCD-screen replays, and silicone
masks.

High-Precision Al Models

The core of our protocol is powered by proprietary Al models trained on diverse physiological datasets. This allows the
BreathPrint system to achieve a 99.9% accuracy rate, distinguishing between a real human and the most advanced Al-
generated avatars or automated bots with near-absolute certainty.

Decentralized Trust & Immutability
Once the facial and respiratory patterns are processed, they are hashed and recorded on the blockchain. This ensures that
the user’s "Proof of Human" status is:

« Immutable: Cannot be altered or deleted by centralized authorities.
« Secure: Protected by cryptographic standards that prevent unauthorized access.
« Verifiable: Instantly auditable by decentralized applications (dApps) through the PoH framework.

User Experience: A Brief Moment of Validation

Despite the complexity of the underlying technology, the user journey is designed for simplicity. To generate a BreathPrint,
the user undergoes a brief recording session using our thermal-enabled camera interface.

During this session, the system captures the synchronized patterns of facial movement and breathing. This single action
provides all the necessary data points to elevate a user’s trust score, moving them toward the highest tiers of the Proof of
Human ecosystem.

3 - Use Cases

Use Cases: Securing the Human Element in a Digital Economy

The Exponential Rise of Digital Fraud

The global digital identity market is witnessing a massive transformation, projected to grow from USD 56 billion in 2024 to
approximately USD 195 billion by 2030. This growth is a direct response to the escalating threat of Al-driven attacks. In
2024 alone, deepfake fraud incidents surged by over 2,000%, with generative Al losses expected to hit USD 40 billion by
2027.

As we move into 2025 and beyond, the "Trust Gap" created by synthetic identities and bot networks requires a solution that
does not just verify data, but verifies life itself.

Streaming and Real-Time Communication
The rise of Al-voice cloning and real-time deepfake video has compromised the integrity of video calls and streaming
platforms.

» The Problem: 70% of users now report they are unable to distinguish a cloned voice from a real one. This leads to "CEO
Fraud" and sophisticated social engineering during live calls.

o The PoH Solution: By integrating the BreathPrint protocol, streaming software can demand a real-time thermal and
respiratory check. This ensures that the person on the other end is a biological human, not a digital overlay, effectively
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neutralizing real-time impersonation.

Banking and Financial Institutions
Financial institutions are the primary targets of synthetic identity fraud, where bots create "Frankenstein" identities to open
accounts.

» The Problem: Contact center fraud and synthetic identity losses are projected to reach USD 44 billion in 2025.

o The PoH Solution: Banks can utilize our tiered trust scores to authorize high-value transactions. A user might perform a
quick BreathPrint scan via their smartphone camera to unlock transfers, replacing insecure SMS codes or easily
spoofed facial scans.

Insurance Agencies
The insurance sector is currently facing a 475% increase in synthetic voice fraud used to manipulate claims and policy
changes.

o The Problem: Fraudulent claims fueled by Al-generated evidence and documentation.

« The PoH Solution: By anchoring identity on the blockchain with ZKP, insurance companies can verify the "Human Tier"
of a claimant without storing their biometric data. This prevents multiple fraudulent accounts from being managed by
the same bot operator.

Web3 and Crypto Wallets
The Web3 ecosystem lost over USD 3.4 billion to theft and hacks in 2025.

» The Problem: 88% of all identified deepfake cases are now concentrated in the crypto sector. Sybil attacks (where one
person controls thousands of bots) allow bad actors to manipulate governance and drain liquidity pools.

o The PoH Solution: Wallets can require a Proof of Human signature for every major transaction or login. This creates a
"Biometric Firewall" around private keys, ensuring that only the verified biological owner can authorize a move of funds.

Credit Cards and Transaction Security
Credit card fraud remains a multi-billion dollar drain on the global economy.

« The Problem: Traditional KYC (Know Your Customer) requires users to share sensitive IDs and photos, which are often
leaked in data breaches and then used to train fraud Als.

« The PoH Solution: Using Zero-Knowledge Proofs (ZKP), a user can prove they are the authorized cardholder and have
passed a BreathPrint check without the merchant ever seeing their face or ID. This "Privacy-First" verification eliminates
the risk of data leakage.

The ZKP Advantage: Privacy Meets Security

The integration of Zero-Knowledge Proofs is the cornerstone of our fraud prevention strategy. It allows for:

« Selective Disclosure: Users prove they are over 18 or a citizen of a specific country without revealing their name or
birthday.

« Zero Data Footprint: Since raw biometric templates are not stored on the verifier's side, even if a bank or exchange is
hacked, the attacker finds no usable personal data.

» Sybil Resistance: Our protocol ensures that one biological human can only represent one unique identity on the
blockchain, making bot-driven manipulation of systems impossible.

Roadmap: The Path to Universal Human Identity

Phase 1: Hardware Foundation and MVP
The initial phase focuses on establishing the physical and technological core of the protocol through our Minimum Viable
Product (MVP).

» Thermal Device Development: Engineering a compact, low cost thermal camera designed specifically to capture high
precision human vital signs.

« Hybrid Mobile Integration: Creating a software interface that allows our thermal camera to work in tandem with
standard smartphone lenses. This synergy ensures the simultaneous capture of facial and heat data.
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« BreathPrint Protocol Validation: Conducting rigorous stress tests on our Al models to guarantee a 99.9 percent
accuracy rate in distinguishing between real biological humans and synthetic deepfakes.

Phase 2: Validator Ecosystem and Integration
Following the successful MVP, the focus shifts toward scalability and third party adoption.

» Developer SDK Launch: Releasing comprehensive code libraries and APIs to allow streaming platforms, banks, and
insurance agencies to implement our validation technology into their own systems.

» Independent Validator Network: Establishing a decentralized framework where trusted entities can act as network
validators, processing proofs of personhood without centralized control.

» Native Web3 Integration: Partnering with cryptocurrency wallets and DeFi protocols to replace traditional, invasive KYC
with fast, secure biometric validations.

Phase 3: BTH Tokenomics and DAO Governance
The introduction of economic incentives and community governance will ensure the long term sustainability of the project.

« BTH Token Launch: Deploying the native utility token that serves as the economic engine of the protocol.

« DAO (Decentralized Autonomous Organization) Structure: Implementing a governance system where BTH token
holders can vote on protocol upgrades, treasury management, and strategic direction.

« Incentivized Training Rewards: Establishing a reward system in BTH tokens for users who contribute to the refinement
of Al models by submitting validated data and onboarding new verified human users.

Phase 4: Grants Program and Global Expansion
The final phase establishes the protocol as the global standard for digital human identity.

« Grants System: Allocating treasury funds to support developers and startups building new use cases on top of our Zero
Knowledge Proof (ZKP) technology.

« Industrial Hardware Scaling: Expanding the production of the thermal device for international markets, aiming for
global accessibility and affordability.

« Continuous ZKP Refinement: Implementing advanced privacy layers to ensure that even as the network grows, raw
biometric data remains inaccessible and fully protected.

Tokenomics: The BTH Utility and Ecosystem Economy

The BTH Token is the native utility and governance asset of the Proof of Human Protocol. It is designed to coordinate
incentives between users, developers, and validators, ensuring the network remains secure, decentralized, and
continuously evolving.

[Image showing the circular flow of BTH between Users, Validators, and the DAO Treasury]

1. Core Token Utility
The BTH token serves four primary functions within the ecosystem:

» Validation Access: Platforms and third party applications (such as banks or streaming services) use BTH to pay for
verification requests. Every time a "Proof of Human" check is performed via the protocol, a small fee in BTH is required.

« Validator Staking: To ensure the integrity of the decentralized network, validators are required to stake BTH tokens.
This serves as collateral to incentivize honest behavior and prevent malicious actors from compromising the verification
process.

+ Network Governance: BTH holders are granted voting rights within the DAO. This allows the community to decide on
protocol parameters, treasury allocations, and the approval of new biometric integration standards.

* Protocol Fees: A percentage of all transaction fees within the ecosystem is redirected to the DAO Treasury to fund long
term development and maintain the infrastructure.

2. Incentivized Human Training (Train to Earn)
A unique aspect of the BTH economy is the incentive for data diversity and Al model refinement.
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+ Model Refinement: Users receive BTH rewards for participating in supervised training sessions. By contributing
anonymized biometric patterns (facial and respiratory), users help the Al models achieve higher accuracy across
different demographics.

« Onboarding Rewards: To accelerate global adoption, early adopters and "human referrers" earn BTH for successfully
onboarding and verifying new unique human users into the protocol.

3. The DAO and Grants Program
The Proof of Human DAO manages a dedicated portion of the token supply to foster innovation through the Grants
Program.

« Developer Grants: Funding is provided to developers building decentralized applications (dApps) that exclusively use
the PoH layer for sybil resistance.

» Hardware Subsidies: The DAO may vote to use treasury funds to subsidize the cost of the thermal camera device for
users in emerging markets, ensuring that "Proof of Personhood" is a global right, not a luxury.

Security and Privacy: The ZKP Shield

The Proof of Human Protocol is built on the principle that identity should never come at the cost of privacy. In an era of
constant data breaches, our architecture ensures that sensitive biological data is never exposed or sold.

1. Zero Knowledge Proofs (ZKP) Integration
The cornerstone of our privacy framework is the implementation of Zero Knowledge Proofs. ZKP technology allows a user
to prove a statement is true without revealing the data that makes it true.

+ Anonymous Verification: When a bank or a dApp requests a "Proof of Human" check, the protocol generates a
cryptographic proof. The third party receives a "Yes/No" confirmation and a Trust Tier score, but they never see the
user's face, thermal signature, or respiratory patterns.

« Selective Disclosure: Users have full control over what they share. For instance, a user can prove they are a unique
human over 18 years old without revealing their actual name or date of birth.

2. Data Isolation and Sovereignty
Our hybrid storage model is designed to prevent identity theft even in the event of a network level attack.

» Server Side Thermal Processing: Thermal data is used exclusively for liveness detection at the moment of verification.
It is processed in a secure enclave to filter out deepfakes and is never permanently stored alongside identifiable
personal information.

« On Chain Hashing: Only the cryptographic hashes of facial and respiratory patterns are recorded on the blockchain.
These hashes are one way functions, meaning the original biometric image cannot be reconstructed from the data on
the ledger.

« Self Sovereign Identity: Users hold the "keys" to their identity. The protocol acts as a validator, not an owner, of human
data.

3. Resilience Against Al Evolution

As Al becomes better at mimicking human behavior, our security model evolves through the Multi Modal approach. By
requiring synchronized data from three different biological sources (optical, thermal, and respiratory), we create a barrier
that software based Al cannot cross. A deepfake might look like a human, but it does not breathe or emit metabolic heat in a
human pattern.

Conclusion: Reclaiming the Digital World for Humanity

The Proof of Human Protocol is more than a security tool; it is a foundational layer for the future of the internet. By
combining the immutability of blockchain, the privacy of Zero Knowledge Proofs, and the physical certainty of BreathPrint
biometrics, we are building a world where trust is restored.

Our mission is to ensure that as Al continues to expand, the human element remains protected, verified, and empowered.
From securing global financial systems to ensuring the integrity of social interactions, the PoH Protocol is the definitive
solution for the identity crisis of the 21st century.
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