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| Introduction to Digital twins
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| Digital Twins are not new
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J Digital Twin use cases in the military context

. Concept Assessment Demonstrate Manufacture In-service Disposal
[} =
5
8
8
go Unresolved issues in design: Will produce complexity in delivery: And in use (for next 25+ years):
* Maturity problems * More complex supply chain * More skilled operators
* Over-complicated design = Rework = More management needed
= Under performance = Several base-lines = Reduced availability /reliability
. Documentation issues * Variable performance

* Under performance

CADMID CYCLE FOR MILITARY SYSTEMS

Initial Model Refined Model Approved design  Manufactured item Concept changes

Digital Thread of Data

] u ] || | ] I | ] || | ] I | ] u ] || | ] _>

DT for DT for DT for DT for mass DT for DT for DT for Training
design Prototype qualification manufacture  performance predictive
testing manufacture analysis maintenance
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I Example - Platform design, manufacture & test using Digital Twins

i | Navantia F110 Frigate, 15t to

N be designed and built using
" Digital Twins

| Digital Evaluation and Test Range
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| AERALIS modular aircraft system -
digitally engineered from the start
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Jl Digital Twins have to be interoperable...

» Defence does not operate in silos

» Platforms and systems interoperate
both inside and outside countries

© Thales 2022 All rights reserved.

» ‘System of Systems’ approach
Range Digital Twin

A hypothetical scenario enhanced by Multi-Domain Integration

ST

Physical Environmental Range

Virtual Environmental Range

Strategic g T -
Command : - Wtermatin comtiea Dg

This document may not be reproduced, modified, adapted, published, franslated, in any way, in whole orin

part or disclosed to a third party without the prior written consent of Thales -
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| Multi-Domain Integration (MDI) | Digital Twin based test range
connected for ‘plug and play’
testing and certification activities

Platform Digital Twin

Physical System under test

>__ Effector Sensor
models models

Virtual System under test
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J ..Butit's not simple

| Intellectual Property and Ownership

| Dynamic nature of Digital Twins Task group 205
><] B [

wvay, in whole orin

© Thales 2022 All rights reserved.

- | Data standards and interoperability

NB. Porhcpanf nations
asotanoms
| Security Standards mBoA
~’Navantia

QINETIQ
THALES
I Fidelity and abstraction = % LEONARDO

Open architectures and a standards based approach is important, NATO task
group started in October 22 to solve these issues
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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



THE FUTURE OF AIR FORCE FLEETS
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A DATA-DRIVEN REVOLUTION

IN TRAINING
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CAPES - Core to Digital Twin and Training Devices

&

Development Rigs

so2IAe Bululol|

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

Natural Environment Tactical Environment

Weather Server Computer Generated Force (CGF)
Electromagnetic Spectrum

Platform Platform System Basic Equipment Mission & Tactical Platform Interface
Performance e

MOQE MOQEe
Mode Fuel FLIR, Laser Range T
- - |scre e
Platform Dynamics Electrics Radio Altimeter Stores Management
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Landing Gear Radio Navigation Datalink Terminal 2
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Vibration & Motion Hydraulics Databus AFDX

- Databus MIL-1553
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So far- Augmented Reality Cockpit

Out The Window View

ClG) dat,

USB Controls

AERALIS Flight Model
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CAPES Rig Relationship

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

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

An

| The composition of CAPES can vary Instantiation

dependant on the rigs requirement of the
. CADMID Aircraft
for hardware in the loop and Cycle Development

Platform

elements that either need to be
stimulated or emulated

CAPES

| This composition principle is the same Composition C

for future fraining devices. Forming

the basis of a Training Ecosystem.
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Example

Image Generator

Image

Sim Controls usB

CAPES capability develops over
development cycles of Aircraft
Systems
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i Conclusions
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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
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