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Network DT: current 
research challenges

What is a digital twin (DT)?

How can DTs help with 
network management?

How will Machine Learning 
(ML) help with network DT?

ML + DT: Research

Potential application of 
this research

Virtual replicas of (usually) physical 
objects or systems

Using graph neural networks (GNN): deep 
learning method, data represented on a graph 

Interactive digital twin of the network...

… to help network designers / operators 
monitor + improve network performance

1) Network difficult to model:

2) Virtual network slices are constantly:

physical components virtual components 

complex
connections

b) being created / 
destroyed

a) changing their 
connections ML technique: 

"deep learning"

Helps with running digital twin of the network:

Ideal for complex 
& changeable 
data

Model + 
learn from 
complex 
network 
behaviour

Identify 
connections 

between 
slices, nodes, 
infrastructure

GNN used to model 
+ analyse connected 
network data

Visit: wu-lab.exeter.ac.uk/

Digital twins (DTs) are a new concept being adopted 
in many different industries. In research being 
carried out at the University of Exeter, the Wu Lab 
team are designing a DT for 5G (and beyond 5G) 

Networks are naturally 
arranged in graph form, 
most suitable for GNNs

Monitor + 
analyse real-
time data Test out virtual 

scenariosControl 
functions 
remotely

Read live data + make improvements: 
user demands, traffic, performance

nodes 
+ 

virtual 
connections

sports event slice

Identify + monitor different parts of the 
network infrastructure

Test new products and services before release

artificial neural network: 
many layers of processing

5G Smart Networks: Digital Twins
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