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Metaverse Drivers



10



Secure Data Lifecycle in Metaverse
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Existing 
Threats in 
Data 
Acquisition

Vulnerability of edge nodes
 Disabling edge nodes
 Turning edge nodes to botnet to carry out DDoS attack
 Using edge nodes for eavesdropping
 Modifying input data before sending
 Uncalibrated wearable sensors
 Deepfake and impersonation attack

 Input data tampering
 False data injection
 Replay attack
 Zero dynamics attack

Malicious/ low quality UGC
 Decreasing the quality of user experience
 Publishing malicious script
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Existing 
Threats in 
Data Storage

SPoF in centralized data storage

Blockchain vulnerability

Cloud vulnerability

Breaking classical cryptography

Side channel attack
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Existing 
Threats in 
Data Transfer

Data leakage
 Eavesdropping

 Man in the middle

 Packet sniffing

 Data interception

 Intrusion
 DDoS

 Syn flood

 Packet flooding

 Packet sniffing

 Packet tampering

 Ping sweeping

 Eavesdropping 
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Existing 
Threats in 
Data 
Processing

Attacking deep learning models

Attacking federated learning models
 Data poisoning

 Attacking the effective edge nodes

 Inference attacks

 GAN attack

Malware
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Existing 
Threats in 
Data 
Transaction

Digital twin vulnerabilities
 Digital twin data leakage

 Digital twin unauthorized tampering

 Information theft from digital twin

Digital asset vulnerabilities
 Threat to privacy

 Theft of asset ownership

 Attacking smart contract

Man in the room and VR worm
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Existing 
Threats in 
Data 
Destruction

Malicious data non removal due to blockchain 
immutability

Metaverse governance by handful organization
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Secure Data Lifecycle in Metaverse
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Data 
Acquisition 
Security 
Countermeasu
res 

Authentication and integrity verification of 
input nodes

Management of edge nodes

 Input quality assurance

Ensuring data provenance through the 
utilization of IoT techniques
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Data Storage 
Security 
Countermeasu
res 

Data protection laws

Blockchain utilizing quantum resistance 
encryption 

Achieving scalability while ensuring blockchain 
security

Securing stored data in cloud
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Data Transfer 
Security 
Countermeasu
res 

Using digital twins

Encryption and access control mechanisms 
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Data 
Processing 
Security 
Countermeasu
res 

Resistance to adversarial models/ inputs

Segmentation of the XR processing 
environment

Malware detection
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Data Exchange 
Security 
Countermeasu
res 

Distributed ledger infrastructure

Protecting digital footprints

Protecting digital twins
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Data 
Destruction 
Security 
Countermeasu
res 

Removing from blockchain

Secure removing from cloud or central database
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Other Security 
Challenges

New data security challenges 

Extremely large and diverse data volume

Algorithmic challenges: Bias, lack of 
transparency, and vulnerability

 Interactions with synthetic content and fake 
users

The "Darkverse" concept and its heightened 
hazards
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