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Ready and Adaptable



My Background

Submarines Simulation

Ministry of  Defence Industry



Some Things Have Changed
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Submarines in the News



Submarines in the News



Submarines in the News



Protracted Procurement…



1990s 
Teaching 

Aids



30 Years of  Game Graphics

Sploid Oct 14 – Atari 2600 Raiders Lost Ark – PS4 Nathan Drake Uncharted 4



Female Submariners



Changing Demographics



Humans not Required?



Humans Required?



Some Things Remain the Same
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“Submarine: Steel Boats - Iron Men” (1989)

The Hoffman Collection



all in the same boat

Wikimedia Commons



• Requirements – Organisation - Technology

Team Working

Wikimedia Commons



• Requirements – Organisation - Technology  Fixed                      Flexible

Wikimedia Commons



Unresolved Issues…

Google Earth – Devonport, UK



Human 
Factors/Training 

Last in the Queue 
in Defence 

Procurement?

Wikimedia



Talk Outline



Will Consider…

• A Little History
• Simulation for Submarines?
• Other Training Technologies
• Will Humans be Redundant?
• Training and Procurement



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



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

The Hoffman Collection



• Central Role of  Instructor
• Clear Training Objectives
• Physical Fidelity of  Simulator
• Importance of  Simulator Motion(?)

Key Points



1990 - US Navy
Battle Force In-Port Training (BFIT)

YouTube



Computer Games! 
(2005)

Wikipedia

• Dangerous 
Waters - 
Sonalysts 
Combat 
Simulations



Computer Games in Training - 2008

YouTube





Digital Media Consumption



Maritime & Beyond - Simulation Now

BISim VBS3/VBS Blue



UK Type 45 Destroyer High-Detail Model
(300 Compartments)



Command: Modern Air/Naval Operations

http://baloogancampaign.com



Simulation for Submarines?



Training Requirement

Better

Faster

Cheaper



loose definitions
• Simulation

– Live – People in Instrumented Real World
– Virtual – People in a Virtual World
– Constructive – Simulated People and World

• Virtual Reality
– immersive multimedia through a computer-simulated 

environment

• Augmented Reality
– real-world augmented by computer-generated sensory 

input

• Mixed Reality
– merging of  real and virtual worlds



Live Simulation
People in Instrumented Real World

Saab



Virtual Simulation
People in a Virtual World

BISim



Constructive Simulation
Simulated People and World

Matrix Games



Live-Virtual-Constructive Simulation

• LVC

Rockwell Collins



Simulation is Safer



Saves Money



• Not affected by the Weather

• Less effect on the Environment

• Real Systems not Required

and…



2010 – UK MoD SDSR Simulation Targets

• Step Change in Exploitation of  Simulation 
for More Cost Effective Training

• 25% Transfer Current Live Training to 
Simulation by 2015

• Further 25% Current Live Training to 
Simulation by 2020

Example



RN Maritime Composite Training System

Image - BAE Systems



RN Maritime Composite Training System
An Alternative View



Training - Ashore v At Sea?

Submarines are Different?



Sir Jock Stirrup
Chief  of  Defence Staff
2007 RAeS Edwin Link Lecture

    
• “…the crew of  a submarine when it is 

submerged in many ways are already 
operating in a virtual environment…”

• “…we can see emerging the fuzing of  
synthetic and real world environments 
such that would be it would it make 
increasingly difficult to distinguish 
between training carried out in 
simulation and the real thing.”



US Navy Virginia Class Submarine Walkthrough

New River Community College



Mixing
New & 

Old

BMT



Virtual Simulation – Submarine Use Cases(?)

• Submarine 3D walkthroughs and 
procedural training

• Submarine System Visualisation
• Bridge and Periscope Navigation 

training
• Recognition trainer
• UUV/UAV/USV operations
• ASW/ASuW Tactics Visualisation
• Special forces deployment



Unity

Image - Real Visual Ltd (for BAE Systems) 

Simulation in 
Submarine

Procurement



Other Training Technologies



1.92 Seconds

Wikimedia

Formula 1



Williams 2016

Formula 1



Fire Fighting Simulator



**

Dom Chambers



Seen It?

• If  No…
–humans can be convinced of  

seeing things they have not

• If  Yes…
–humans sometimes only need to 

see something once to learn



Virtual Reality

BAE Systems



Daqri Helmet

Augmented 
Reality in 

the 
Workplace



Wearables



Not New



Quantified Human

• Wearables for All



Learning Focused - Analytics Drawing on 
Both Live and Simulated Training

• Descriptive
– What happened?

• Diagnostic
– Why?

• Predictive
– What will happen?

• Prescriptive
– Make it happen



Microsoft Windows 10 - 3D Builder



Google AutoDraw with Machine Learning



Google AutoDraw with Machine Learning



Will Humans be Redundant?



Nothing new in the world..
Queen Bee Target Drone – 1930s/40s



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



Non-Defence



Games/Simulation Training AI
(Google DeepMind)

2015 2016

The Programs only see the Video Streams



Google DeepMind AI and “Go” (2016)

https://www.google.com/url?q=https://www.youtube.com/user/keeroyz&sa=D&source=editors&ust=1784457517192537&usg=AOvVaw0vMx6LoFT-iIBy3tZwZUdW


AI v Humans 
– Strategy 

Games



So What?

Computers are being 
programed to learn how to 

play games, not how to 
play games



Training 
Autonomous 
Systems in 
Simulation



(Humans) Learning to Drive

• Passing the driving test takes, on average, 
45 hours of  lessons
• UK Driver and Vehicle Standards Agency

• The average new driver only feels truly 
confident after clocking up more than 20,000 
miles
• Co-operative Insurance Research



Computers still aren’t that clever

Google Street View



AI in Games/Simulation can be Bad!

Tom Clancy's Rainbow Six: Vegas 2



& Humans 
might get 
even 
better…

The Guardian – 7 Nov 2016



Advances in Artificial Intelligence 
are Unceasing and Simulation has a 

Significant Role to Play 

• But, it AI is still very challenging and 
success depends on where it is applied

• We must work towards the optimum 
human/machine blend



Chief  Automation Officer Required?



Training Systems and Procurement



Human 
Factors/Training 

Last in the Queue 
in Defence 

Procurement?

Wikimedia



Operations are the Tip of  the Iceberg



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

C
Concept

A
Assessment

D
Demonstration

M
Manufacture

I
In-Service

D
Disposal



• Requirements – Organisation - Technology
The Challenge of  Synchronising…
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REQUIREMENTS

TECHNOLOGY

ORGANISATION

SOCIETAL



Training System Quality Assessment
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Where is the Data?
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Training More Art Than Science?



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



Data Driven



Through Life

C
Concept

A
Assessment

D
Demonstration

M
Manufacture

I
In-Service

D
Disposal



In Summary



Summary

• People are Critical to the Submarine Enterprise
• Autonomous Systems do not change the need 

for People
• Training must enable People to be Ready and 

Adaptable
• Training should be Data Driven and Through 

Life
• Training Systems should be kept up to date with 

actual systems
• Simulation can play a greater role in training 

both people and autonomous systems



People are the Most 
Adaptable Component 
of  Military Capability
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Questions?
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