Mute Swap: A Zero Knowledge Liquidity
Routing Protocol

Abstract

Mute Swap introduces a novel paradigm for crosschain asset exchange, unifying
intentcentric Al agents, zeroknowledge cryptographic verification, and
brokermediated liquidity execution into a single privacypreserving system. Unlike bridges
or mixers, Mute never assumes custody, never exposes metadata, and achieves unlinkability
via zkSNARK circuits, nullifiers, and stealth relayers. The result is an offchain, Aldriven
liquidity fabric supporting 70+ heterogeneous blockchains from day one.

1. Introduction

The legacy DeFi stack suffers from frictional overhead (multihop bridging, redundant
signatures, fragmented liquidity) and systemic surveillance risk (onchain transparency,
metadata leakage, KYC chokepoints). Existing mitigations—mixers, crosschain bridges,
shielded pools—are piecemeal and fundamentally flawed, introducing either custodial
exposure or regulatory vectors.

Mute Swap proposes a cryptographically verifiable, intentdriven routing layer that
collapses these complexities, enabling atomic crosschain swaps without address exposure
or liquidity fragmentation.

2. Architecture Overview

Mute Flow vs. Legacy Flow

e Legacy: Exchange — ETH — Bridge — Target Chain — Tokenized Asset

e Mute: Asset — Encrypted Intent (Whisper Al) — zkSNARK Proof Generation —
Broker Execution — Stealth Wallet Delivery

This intent to proof pipeline minimizes user interaction to a single encrypted statement,
transforming DeFi UX into a zerotrust, zeroexposure model.



3. Cryptographic Foundations

zkSNARK Circuit Design
e Constraint Systems: User intent is mapped to an R1CS (Rank1 Constraint System).

e Poseidon Hashing: Provides algebraic efficiency over elliptic curve fields for
hashing commitments.

e Merkle Tree Nullifiers: Guarantee nonreplayability and unlinkability of swap events.

Proof Lifecycle
1. Whisper interprets user command (e.g., “Swap 0.5 BTC — ETH on Arbitrum”).
2. Clientside zkSNARK proof constructed, encoding:
o Source chain asset
o Target chain asset
o Execution path
3. Proof relayed to broker mesh via encrypted transport.

4. Broker verifies proof — executes swap — dispatches output to stealth wallet.

At no stage does the broker observe:

e \Wallet addresses
e Session metadata

e User identity

4. Whisper: AlNative Intent Layer

Whisper operates within trusted execution environments (TEEs) and utilizes a
Generalized Agent Memory Enclave (G.A.M.E.) to parse natural language into executable



proof statements. Unlike traditional DeFi interfaces, Whisper does not expose RPC calls or
wallet signatures; instead it translates human intent into cryptographic proofs.

This positions Whisper as the first privacypreserving intent engine for both human users
and autonomous Al agents operating within Virtuals.

5. Liquidity Mesh Protocol

Mute Swap does not rely on pooled AMM liquidity. Instead, it leverages a distributed broker
mesh comprised of independent offchain liquidity providers.

e Execution Guarantees: Brokers bonded via cryptographic attestations, with slashing
mechanisms under dispute resolution.

e Liquidity Sources: Godex, Bisq, Trocadore, Wintermute, DWF Labs.

e Privacy Alignment: Liquidity execution occurs entirely offchain; no bridges, no
wrapped assets, no CEX rails.

6. Cold Storage Integration

Mute Swap uniquely supports cold storage swaps via:

e Stateless zkSNARK generation from offline keys.
e Zerosession architecture: no signatures, no persistent connections.

e Encrypted relay channel for proof submission.

This makes Mute the first protocol enabling asset mobility from cold wallets without
exposure.

7. Security & Privacy Guarantees

Mute Swap is designed as a zerocustody, privacypreserving liquidity router. Its security
model rests on a combination of cryptographic assurances and protocollevel safeguards:



e Unlinkability: All user intents are encoded into zkSNARK proofs with Poseidon
hashing and Merklebased nullifiers.

e Noncustodial Execution: Brokers never retain custody of assets beyond atomic
settlement.

e Censorship Resistance: Transactions are relayed via a distributed network of
encrypted relayers.

e FrontRunning Protection: Encrypted orderflow ensures brokers and external
observers cannot infer trading intent prior to execution.

7.1 Responsible Privacy: Internal Wallet Scanner

While Mute Swap enforces privacy at the cryptographic layer, it does not extend this privacy
guarantee to actors attempting to exploit the protocol for illicit activity. An internal wallet
intelligence modaule is integrated at the brokermesh layer, functioning as a zkcompatible
wallet reputation scanner.

e Design:

o References cryptographic blacklists derived from sanction lists, fraud
intelligence feeds, and onchain forensic providers.

o Hashbased set membership proofs enable compliant filtering without
deanonymizing legitimate users.

e Purpose:

o Prevent routing of assets from wallets associated with fraud, hacks, or
sanctioned jurisdictions.

o Safeguard institutional adoption and longterm protocol sustainability.

Mute Swap supports privacy, not impunity. The protocol guarantees anonymity for lawful
users while explicitly excluding wallets flagged for criminal exploitation.

8. Comparative Analysis

Protocol Custody Privacy CrossChain AlNative Example
Type Risk

Bridges High None Yes No Hop, Stargate



Mixers Medium Partial No No Tornado Cash
DEXs Medium None Limited No Uniswap, Curve

Mute Swap None Full Yes Yes —

Mute Swap effectively introduces a new category: Alnative zeroknowledge liquidity
routing.

9. Roadmap
e Q1: zkSNARK v1 circuits; Whisper Al parser; 70chain support.
e Q2: Broker bonding + slashing; stealth wallet SDK release.
e Q3: Institutional custody integrations; agenttoagent liquidity routing.

e Q4: Fully homomorphic Whisper upgrade (zkFHE for encrypted computation).

10. Conclusion

Mute Swap represents a fundamental rearchitecture of DeFi liquidity routing, merging
intent parsing, zeroknowledge proofs, and distributed offchain liquidity into a coherent,
privacyfirst protocol.

In a landscape of surveillance prone blockchains and fragile bridges, Mute establishes an
invisible, mathematically verifiable liquidity layer where privacy is not optional but the
irreducible default.

Appendix
e Formal zkSNARK constraint definitions.
e Broker bonding economic model.
e Whisper enclave specifications.

o Glossary: zkSNARK, nullifier, Poseidon, Merkle root, G.A.M.E. framework.
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