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A Fourth Revolution - Training 4.0 (?)
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Influences
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Sea Time



“Submarine: Steel Boats - Iron Men” (1989)

The Hoffman Collection



1990-92 - RN College Greenwich Lecturer

Wikipedia



Dismounted Infantry Virtual Environment 
(DIVE) (2002)



Using simulation to train automated 
systems to support indoor journeys and 
living for the visually impaired

Bohemia/Imperial College London

 Assistive Technologies Proposal

(2014)

Training Autonomous Systems using Simulation



Changing Demographics



• A Little History
• Now
• Autonomous Systems and AI
• The Digitisation of  Training

Talk Outline



A Little History



Oldest Surviving Training Media
13th Century German Sword & Buckler Manual



1904 – Royal Navy Portsmouth



Source - UK Urban Exploitation Forums - Crail Airfield [HMS Jackdaw/HMS Bruce/JSSL]



Naval Flight Simulation (1970s)

Phantom/HMS Ark Royal



1990s 
Teaching 

Aids



Computer Games! 
(2005)

Wikipedia

• Dangerous 
Waters - 
Sonalysts 
Combat 
Simulations



Digital Media Consumption



E-Learning
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Now



Technology Now – Choices, Choices…

BISim, Pixabay



Experiment with the User!
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Autonomous Systems and AI



Nothing New in the World?

Gaumont  British Newsreel (Reuters) - Wikipedia

RN High Angle Control System Fire 
Control Computer (1930s/40s)

Radio Controlled “Queen Bee” 
(1936)



US DARPA ASW Continuous Trail Unmanned 
Vessel (ACTUV)



Textron Common Unmanned Surface Vehicle 
(CUSV™)



US Navy X-47B Drone

US Navy Media Content Services

August 
2014

April
2015



RN’s Unmanned Warrior 2016

Planning Deployment Post Deployment

• 50 Unmanned Vehicles Demoed
• “The first RN exercise planned in the Cloud”

www.esriuk.com/unmannedwarrior



Rolls-Royce 
Remote-Contro

lled Ships 
Concept



• Past Industry
–Artificial Power

• Future Industry
–Artificial Intelligence

•Humans teaming with Bots
•Humans focused on Creativity

Kevin Kelly (Jan 17)

TED



Google DeepMind (2015) 

DeepMind



Google 
DeepMind AI 

and “Go” 
(2016/17)

https://www.google.com/url?q=https://www.youtube.com/user/keeroyz&sa=D&source=editors&ust=1784457478682165&usg=AOvVaw37BItHLZ-2eYAJLW182BD0


Nvidia Isaac Robot Training (May 2017)

Nvidia



AI v Humans – 
Strategy 
Games



So What?

Computers are being 
programed to learn 

how to play games, not 
how to play games
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The Rise of  AI…
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University British Columbia – 
Locomotion Skills AI

University of  Texas – 
Mari/O

UC Berkeley – Curiosity AIGTA V AI



Google AutoDraw with Machine Learning



Google AutoDraw with Machine Learning



Computers still aren’t that clever

Google Street View



Good Communicators?



Humans are (Somewhat) Unpredictable

• We get the benefit of  surprises, happy 
accidents and unexpected connections 
and intuitions.

• Interaction, cooperation and 
collaboration with others multiplies 
those opportunities.

“Eliminating the Human”
David Byrne | May 15, 2017
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Why Concern Ourselves with AI?

• More Autonomous Systems in the 
Battlespace

• Significant progress in AI
• AI can tell us a lot about what 

humans are good at and not so 
good at

• AI may in future help humans learn 
and support decision making

• Simulation can train both people 
and AI/autonomous systems



The Digitisation of  Training



Choices…
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Training 
System Quality 

Assessment
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UK JSP 822 - Defence Systems Approach to
Training (DSAT)



?
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Where’s the Data?
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Islands of  Training DataPixabay



How do you know where to invest?
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More e-Learning 
for all?

A more expensive 
Simulator for a few?

£



A World of  Change…



Input-Training-Output-Feedback – Over Time

Input Training Output

Feedback



Training & Exercise Management Software
(4C Strategies’ EXONAUT)

4C Strategies



Training & Operations Management Software (FlightPro)

Ocean Software FlightPro® 



xAPI

learnxapi.com



Data-Driven Training
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Digitisation Extended…
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Some Benefits of  a Data-Driven Approach

Trainee Trainer
• Trainees have a training and education 

environment that measures and 
records their performance and 
provides official goals to be attained 

• Through career, training content and 
other trainees are easy to discover and 
share knowledge with 

• Trainers have access to a training and 
education environment that is available 
24/7 and is maintained and updated 
centrally

• Training scenarios are easy to access, 
develop and share 

• Training and exercise events are easy 
to schedule and set up, locally and 
across the defence enterprise

Training Analyst Enterprise
• Training and human factor analysts 

can collect centrally held training data 
and can conduct analysis on:

• human performance and training 
systems effectiveness, and

• methodologies/pedagogies

• Software and data are maintained and 
upgraded centrally reducing costs and 
responding better to changing 
operational needs



Ender’s Game - 1985



Ender’s Game Film - 2013



In Summary
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Humans and AI

Humans Artificial 
Intelligence



Autonomous 
Systems

SimulationHuman(s)

Could Simulation Play a Bigger Role in Autonomous Systems?



People are the Most 
Adaptable Component 
of  Military Capability
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Become a
Teaching

 Organisation?
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and finally…



1.92 Seconds

Wikimedia

Formula 1



Williams 2016

Formula 1
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Questions?

Andy Fawkesandy.fawkes@thinke.co.uk
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Spare



Paul M Fitts (ed) (1951)
Human Engineering for an Effective Air Navigation and Traffic Control System

• We suggest that great caution be exercised in assuming 
that men can successfully monitor complex automatic 
machines and take over if  the machines break down.

• Engineers should seriously consider systems in which 
machines would monitor men and prevent them from 
making dangerous mistakes.



Human 
Factors/Training 

Last in the Queue 
in Defence 

Procurement?

Wikimedia



Do We Need Humans to Build Trust with Machines 
(Just Like with Other Humans)?



• Requirements – Organisation - Technology
The Challenge of  Synchronising…
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People Deliver Military Capability

UK MoD Defence Lines of  Development

Training

Equipment

Personnel

Information

Concepts and Doctrine

Organisation

Infrastructure

Logistics



People Support the Whole Submarine 
Lifecycle
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