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. Innovation Opportunities and Challenges 

- Digital Twin Taking Flight

- AERALIS case study

30 November 2022

ETSA ITSEC Innovation Special Event

Simon Skinner, Thales Training & Simulation 

David Head, Thales Training & Simulation 
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Introduction to Digital twins

▌ Definitions are important

‘A Digital Twin is a virtual representation of 

a connected physical asset’

▌ Other definitions exist…
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Digital Twins are not new

Courtesy Toyota Motorsport GmbH
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Digital Twin use cases in the military context

Initial Model

DT for 
design 
testing

Refined Model

DT for 
Prototype 
manufacture

DT for mass 
manufacture

Approved design

DT for 
performance 
analysis

DT for 
predictive 
maintenance

Manufactured item Concept changes

Digital Thread of Data

DT for 
qualification

DT for Training
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Example – Platform design, manufacture & test using Digital Twins

▌ Digital Evaluation and Test Range

By KT-DES - Own work, CC BY-SA 4.0, 

https://commons.wikimedia.org/w/index.php?curid=114393620

▌ Navantia F110 Frigate, 1st to 

be designed and built using 

Digital Twins

▌ AERALIS modular aircraft system –

digitally engineered from the start
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Digital Twins have to be interoperable…

▌ Multi-Domain Integration (MDI)

Defence does not operate in silos

Platforms and systems interoperate 
both inside and outside countries

‘System of Systems’ approach

▌ Digital Twin based test range 

connected for ‘plug and play’ 

testing and certification activities
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..But it’s not simple

▌ Intellectual Property and Ownership

▌ Dynamic nature of Digital Twins

▌ Data standards and interoperability

▌ Security Standards

▌ Fidelity and abstraction

IP

Open architectures and a standards based approach is important, NATO task 

group started in October 22 to solve these issues

Task group 205
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A Digital Twin Approach: 

- Who / What is AERALIS – The Platform
- Thales AircrewNext – The Human
- Core AERALIS Platform and Environment Simulation (CAPES) 

– The Digital Twin
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S I N G L E  D I G I T A L  T R U T H

DIGITAL DESIGN
FROM INCEPTION

OPTIMISED 
TRAINING SYSTEM 
CONFIGURATION

LIVE, VIRTUAL, CONSTRUCTIVE 
(LVC) INTEGRATION

DIGITALLY IDENTICAL 
LIVE/SYNTHETIC TRAINING

CREW COMPETENCY 
DASHBOARD & 
PROGRAMME 

OPTIMISATION MAXIMISED SUCCESS 
RATE OF TRAINEE 

AIRCREWS

ALL AERALIS CREWS ARE 
FAMILIAR WITH ALL 

CONFIGURATIONS, INCLUDING 
GROUND-CONTROLLED 

(UNCREWED)

VALIDATED AIRCRAFT 
PERFORMANCE DATA

OPERATIONAL 
AIRCRAFT 

PERFORMANCE DATA

CAPTURED AIRCREW 
PERFORMANCE DATA

OPERATIONAL AIRCREW 
PERFORMANCE DATA
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CAPES – Core to Digital Twin and Training Devices

CAPES
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*CAPES (Core AERALIS Platform and Environment Simulation) 
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Core AERALIS Platform and Environment Simulation (CAPES)

Mission & Tactical 

Models
FLIR, Laser Range 

Stores Management

Datalink Terminal

Tactical Comms

ESM

IFF

Mission Computer

Tactical Radar

Others

Basic Equipment 

Models
GPS

Radio Altimeter

Radio Navigation

Comms

Platform System 

Models
Fuel

Electrics

Landing Gear

Hydraulics

Warning Systems

Anti Ice

ADIRU

Fire Protection

Others

Platform 

Performance 

Models
Platform Dynamics

Vibration & Motion

Natural Environment
Weather Server

Terrain Server

Tactical Environment
Computer Generated Force (CGF)

Electromagnetic Spectrum

Simulation Interaction
Control Station

Data Capture

Platform Interface

ICD

Discrete

Analogue

Databus AFDX

Databus MIL-1553

Engines

Example
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So far- Augmented Reality Cockpit

Large Area Display (LAD) 

Mockup
AERALIS Flight Model

Out The Window View

U
SB

 C
o

n
tr

o
ls
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CAPES Rig Relationship

▌ CAPES is the central element which 
can be drawn upon by each of the 
rigs, and in the future will form the 
basis for any type of training device

▌ As models get integrated into CAPES, 
it can be physically deployed to 
each of the development rig as an 
update. 

▌ The composition of CAPES can vary 
dependant on the rigs requirement 
for hardware in the loop and 
elements that either need to be 
stimulated or emulated

▌ This composition principle is the same 
for future training devices. Forming 
the basis of a Training Ecosystem. 

Cockpit
Development 

Rig

Aircraft
Development

Platform

Avionics
Integration

Rig

CAPES

Composition A
CAPES 

Composition B

CAPES

Composition C

An 
Instantiation 

of the 
CADMID 

Cycle
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CAPES in use

CAPES capability develops over 

development cycles of Aircraft 

Systems

Sim Controls

Virtual Bus 
Interface

Scenario Control

Platform Control

Platform Simulation

Data Capture

USB

Im
a

g
e

 /
 T

o
u

c
h

Image

Image Generator

AERALIS 3D CAD Model

Thales Weather

Out The Window View

Thales Terrain

Avionics

Re-host

Example

Physical 
Interface

A429

Discrete

CAN

Physical 

Aircraft 

Large Area 

Display 

(LAD)
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▌ The use of modelling and simulation for applications other than training is 

growing fast to support the Multi-Domain Integrated approach 

Operational analysis

Decision support

Flexible force training and deployment

Mission preparation

▌ New platforms (e.g. AERALIS) built with data driven digital Threads form 

part of this framework of this new approach

Higher performance, more flexible and reliable platforms

Faster to certify, manufacture and deploy

Reduced through life environmental impact and cost

More effective interoperable systems for the Multi Domain Integrated approach

Conclusions
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Follow Up

For more information contact: 

Simon Skinner 

E: simon.skinner@uk.thalesgroup.com

T: +44 7583 010243

David Head

E: david.head@uk.thalesgroup.com

T: +44 7976 123414
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