DeVPN-Al WHITEPAPER v1.0

1. Introduction

Internet ngay cang chiu &nh huéng bdi kiém duyét, gidam sat, va cac rao can dia ly. VPN
(Virtual Private Network) giup ngui dung bdo vé quyén riéng tw, nhwng cac VPN truyén
thdng phu thudc vao may chi tap trung, dé bj chan, bi giam sat hoac kém tin cay.

Trong nhirng ndm gan day, cac mé hinh decentralized VPN (DeVPN) d3 xuét hién, cho
phép nguoi dung chia sé tai nguyén mang va tao thanh mét hé théng bao mat phan tan. Tuy
nhién, cac DeVPN hién c6 van mac nhiéu nhwoc diém:

Khéng tw téi wu hda dwong truyén

Dé bj Deep Packet Inspection (DPI) chan

Hé théng reputation dé bj gian lan

Khong cé co ché Al dé phat hién node doc hai
Trai nghiém khéng 6n dinh

DeVPN-AI duoc xay dwng dé gidi quyét nhirtng nhwoc diém dé bang cach tich hop AI/ML
sau vao core of the system.

2. Background & Problems in Current
VPN Ecosystem

2.1 VPN truyén théng

Dwa vao may chu tap trung

Dé& bj chan b&i cdng quéc gia

Bi theo d&i hoac thu thap di liéu
Khdng minh bach cach van hanh

2.2 DeVPN hién nay

Céc nén tadng nhw Mysterium, Sentinel, Orchid, Tachyon... ¢ gang phan tan ha tang. Tuy
nhién, ton tai van dé:



Van dé Mtic d6 hién tai

Routing khong téi uu Cao

Dé& bi DPI phat hién Cao
Reputation dé bi gian lan Trung

Khong co Al security Gan nhu khéng
Speed khdng 6n dinh Cao

Khéng hoc dudc hanh vi nguaGi Khoéng co
dung

— Chwa cé dw an nao tich hop Al toan dién vao routing, security, privacy va
reputation.

3. Existing Decentralized VPN Landscape

3.1 Mysterium

Uu: Hé théng node I&n

Nhwoc: Routing don gian, dé bi chan, khédng co ML
3.2 Orchid

Uu: Multi-hop ngau nhién

Nhwoc: Khong tdi wu performance, dé tén chi phi
3.3 Sentinel

Wu: Téc do kha 6n

Nhuwoc: Khéng Al, khdng traffic morphing



3.4 Tachyon / Deeper

Wu: CAu truc token manh
Nhwoc: Khéng Al-native design
— T4t ca déu thiéu 4 yéu to:

Al routing — Al security — GAN privacy — Al reputation.

4. DeVPN-AI: Proposed Solution

DeVPN-AI 1a nén tdng VPN phi tap trung Al-driven dau tién, tich hop cac cong nghé:

Deep Reinforcement Learning (RL) dé tbi wu dwéong di

Graph Neural Networks (GNN) dé phat hién node doc hai
GAN Traffic Morphing dé vuwot DPI, chéng nhan dang
Al-driven Reputation Scoring dé thwéng phat node minh bach
Token incentive dé khuyén khich node chét lwgng cao

S ménh:

Tao nén mang VPN phi tap trung cé tbc do cao, bdo mat manh, khé bi chan va hoan toan
minh bach.

5. System Architecture

5.1 Node Layer

Céc node do nguwéi dung cung cap

Hb tro tunnel qua: WireGuard, QUIC, gRPC

Node metadata duwgc streaming vé Al layer (khdng goém traffic payload)
Méi node c6 reputation score dong

5.2 Al Routing Layer (Deep RL)

Nhiém vu:

e Hoc cach chon dwdng truyén tdi wu gitba hang ngan node



e Tbi wu theo: latency, bandwidth, packet loss, trust score
e Tai huan luyén dua trén div liéu thuc té

Cong nghé:

e DQN / PPO cho online optimization
e Replay buffer dwa trén lich str traffic
e Edge inference d& mdi user cé routing profile riéng

Lo ich:

VPN ngay cang nhanh theo thoi gian str dung.

5.3 Security Layer (GNN Anomaly Detection)

Dung Graph Neural Network dé phan tich:

Node doc hai

Node gia mao (Sybil)

Routing anomaly

Behavioral drift

Packet timing pattern bat thuwong

GNN dwoc huén luyén lién tuc tir network graph.
Khi mét node bi nghi xau:

— tw dong ha reputation

— ¢0 lap khéi routing path

— ghi lai on-chain

5.4 Privacy Layer — GAN Traffic Morphing
Day la diém doc dao nhét.
GAN duoc dung dé:

e bién dbi packet timing

e thay ddi packet size distribution

e mod phédng traffic cia HTTP/3, QUIC, Zoom, Netflix, WebRTC

Két qua:



e VPN traffic khéng cé “chir ky” d& nhan dién
e Bypass dwoc DPI tai cac qudc gia kiém duyét manh
e Tranh bj block bd&i firewall doanh nghiép

5.5 Blockchain & Token Layer

Lwu trir node reputation

Ghi nhan reward

Tao incentive minh bach

Khéng Iwu traffic, chi lwu metadata

Reputation Score gom:

RL performance score
GNN security score
Node stability

Node availability

User feedback (optional)

6. Al Models

6.1 RL Routing Model

Input: latency, hops, reliability, risk score
Output: next best-hop

Reward function t&i wu da muc tiéu
Online learning + distributed inference

6.2 GNN Security Model

Dwra trén graph structure:

e Nodes = DeVPN nodes
e Edges = routing connections
e Features = packet metadata

Detect:

e malicious cluster



e abnormal patterns
e sybil attack
e route hijacking attempts

6.3 GAN Privacy Model

Generator tao traffic mé phédng hop phap

Discriminator c& nhan dién traffic VPN

Training process: adversarial training

Output: packet distribution giéng traffic binh thwérng nhét

7. Security Analysis

Bao vé chong:

DPI-based blocking

Node hijacking

Metadata poisoning

Sybil

DDoS

Traffic correlation attack (mdrc dd)

Kién tric Zero-Trust:

Méi node dwoc danh gia lién tuc bdi Al, khéng node nao dwoc “tin cady mac dinh”.

8. Economic Model / Tokenomics
(Optional)

(D& mé cho future version)
Token dung dé:

thwéng node chét lvong

phat node x4u

thanh toan bandwidth

staking dé tham gia node network



9. Use Cases

Nguw&i dung Internet tai viing bi han ché

Nha bao, ngu®i hoat ddng xa héi

Doanh nghiép can kho bi phat hién VPN
Developers can public exit node QoS cao
Ngudi dung mudn kiém token tir bang théng dw

10. Roadmap v1

Q1 — Research & PoC

e Al routing prototype
e GNN anomaly checker
e Mini P2P node network

Q2 — MVP

WireGuard-based client
Basic routing engine
Node reputation alpha
VPN mobile app

Q3 — Al Integration

e RL routing v2
e GNN security release
e GAN model integrated

Q4 — Public Testnet

e Token testnet
e Community node program
e Multi-platform client

11. Conclusion

DeVPN-AI dwa ra mot md hinh hoan toan méi:



VPN phi tap trung + Al toan dién, bao gébm routing, security, privacy va reputation.

Khéng chi la “VPN nhanh hon”, ma la kién trac mang thé hé méi, tw hoc va tw tdi wu theo
thoi gian, ddng thoi gan nhu khong thé bi chan.

DeVPN-AI d&t muc tiéu trd thanh tiéu chuan méi cho bao vé quyén riéng tw va tw do
Internet.
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