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Emerging and Disruptive Modelling and Simulation Technologies to Transform 
Future Defence Capabilities

Looking Back to Look Forward

Keith Ford
Thales UK
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‘Those who cannot remember the past are condemned to 
repeat it’

George Santayana
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1980s - Culture
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1980s - Politics
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1980s - Technology
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Simulator Development

Patents
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Motion Cuing

A Frame

Hexapod / Stewart 
Platform3 Degrees of Freedom

G-Seat

G-Suit

Research Motion Platform
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Display Systems

Beam Penetration Monitors
Shadow Mask CRT LCD/DLP/LCOS Projectors

CRT Projector

WIDEDuoview
Monitors 
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Image Generation

Model Boards

Novoview SP1

Novoview SP3

Novoview SP2
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Area of Interest projectors
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Computing
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Main Frame
Distributed

Cloud

Punch Card

Paper Tape

Disc

Datapool

Message Passing Datacentric
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Innovation – Virtual Controls
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The Emperor’s Clothes (1)

FEDEP

SEDEP
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The Emperor’s Clothes (2)

Synthetic Environments
Enterprise Architecture
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R&D Projects (1)

Study

Feasibility 
Study

Work Breakdown 
Structure

Innovation Funnel
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R&D Projects (2)

• UK Defence And Security Accelerator (DASA) criteria for 
rapid impact projects (TRL>6)
○ Desirable: strategic fit, end user support/pull

○ Feasible: technical credibility, innovation, risk, expertise of 
team/capability

○ Viable: costs and value for money, project delivery/plan
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NMSG Projects

• Use of Exploratory teams is good
• Projects need to be more dynamic 

○ Speed-up production of outputs
 Wartime mentally require

○ Get commitment from participants and obtain appropriate funding?
○ Progress should be continuous not just at workshops
○ Limit size of working groups?
○ Hold special observer events?

• Should lower TRL research be conducted?
• Need to consider exploitation at start of project
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Exploiting R&D Exploitation 
Manager
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Exploiting R&D – Concept Capability Demonstrators

JOTS

JFires

JFX1

Minimum 
Viable Product

(MVP)
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Standards

Successful standard development requires:
• Need / Champion
• Funding
• Breadth of experience
• Industry/Government/Academia 

involvement
• Recognised organisation to develop 

and maintain it
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Knowledge
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Reuse

<2000

2022

>2022

0%

15%

?%

Reuse

MSaaS

Simulator Functions
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Grand Challenges - Composition

Levels of Conceptual Interoperability Model 
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Grand Challenges – Verification & Validation

Validation - Have you built the right thing?
(to the degree needed for the model's intended purpose 
or application)
• Plethora of different uses of simulation
• How to capture the user’s intent?

Verification - Have you built the thing right?
• Potential for automated testing from requirements and design data

- make use of conceptual models

NMSG
Integration, Verification 

& Certification Tool 
(IVCT)

V&V of AI systems
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Grand Challenges – Simulation of non-kinetic effects

Interactions

Infrastructure

Information

Populace
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Grand Challenges – Security

Fair Fight
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Mars trip

Get HLA 12 
working

Resolve 
timesheet 
issues

Book 
teleportation 
to Glasgow

Petarverse
NMSG 
workshop

Get brain upload 
for V&V meeting

Medical 
scan & 
upgrade

Cut grass
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Key Take-Aways

• Timelines and outcomes for NMSG Working Groups should be 
more ambitious

• Development of standards needs to be appropriately planned, 
resourced and funded

• Exploitation of a research programme’s outputs should be 
considered at the planning stage
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“We learn from history that we do not learn from history”
Georg Hegel
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