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The Unmanned Challenge



unmanned
“not having 
or needing a 

crew or 
staff”



Autonomy and Communications



Low Communications

Single Role Multi Role

High Communications

Autonomy and Communications



Communication and Trust



Some Driving Factors for Unmanned Systems

• Communications
• Reliability
• Programming
• Computing
• Data Availability
• Sensors
• Power
• Culture



Unmanned Trends





Remote Pilots

Gaumont  British Newsreel (Reuters) 

Radio Controlled “Queen Bee” 
(1936)



Sailor of  the Future?



Sailors of  the Future?



Autonomous Ferry – 
Dec 18



Autonomous Ferry – Dec 18

BBC Click

Rolls-Royce's Intelligent Awareness system



Military Autonomous Systems

US Army 
Manned-Un

manned 
Teaming 
(MUM-T)

US Navy 
Autonomous 

Craft

US Navy

X-47B

US F-18 & 
103 Drone 

Swarm



Automation & Humans

2019
Boeing 737 MAX

2009
Air France 447



Automation 
& Humans



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.



Pre-1697

Black Swan

Post-1697

The challenge of  modelling and simulating a 
world with unknown unknowns



Training & Simulation Trends



• Humans Inside or Outside

• Runs in Real or Non-Real Time

• Some Systems have Order

• Some Systems are Chaotic

• Some are Random

What is Simulation?



Why Use Simulation in Training?



Simulation Now - Land, Sea, Air, Anywhere



US Army STE (Synthetic Training Environment)
One World Simulation, AI-Driven Entities



Additional Realities

The real 
world

Reality Augmented 
Reality

Mixed 
Reality

Virtual 
Reality

Information 
layered over 

vision

Blend of real & 
digital information 
to enhance reality

Fully virtual 
world 



VR in Training (or Remote Ops?)



AI & Gaming



Board Games 
and AI

AlphaGo (2016)



“AlphaGo Zero” (Oct 2017)

• The next DeepMind incarnation 
was “AlphaGo Zero”, with a new 
neural net design

• Trained in 3 days, no human 
intervention except Go rules

• Result:
• “AlphaGo Zero” beats “AlphaGo” – 100 to 0



DeepMind and Chess – Dec 18



AI Learning in Games/Simulation

Google DeepMind (2015)
(Atari Breakout)

Princetown University
(TORCS Racing Simulator)



Unity Games Engine
Machine Learning Agents

AI Training



Alphabet 
(Google) 
Waymo

3 Million Real Miles (2016)
2.5 Billion Simulated Miles 

(2016)



AI-Created Simulation



Apex Legends (Team-Based Battle Royale)
• Released 4 February 2019
• 50 Million Players Joined in One Month
• A novel ping system allows teammates to mark supplies, 

locations, and enemies



• Epic Games exploits Amazon Web 
Services (AWS)

• Each month Epic collects two 
petabytes of  data

• From Zero to 250 Million Players in 
24 Months; ≦10.8 million 
concurrents

Fortnite Hosting



Dota 2 and OpenAI – 
August 18

• Popular complex battle strategy game 
with a large array of  variables playing out 
onscreen

• OpenAI bots play Dota 2 at an 
accelerated rate, 180 years of  training 
time each day

• Two teams of  pro gamers overcame a 
squad of  AI bots

• New tactics and moves created by bots, 
e.g. instead of  having a fixed division of  
labour like human teams, the AI rapidly 
and repeatedly switched the allocation of  
roles among players



StarCraft II and 
DeepMind’s AlphaStar – 

Jan 19

• Real-time multi-agent strategy game 
with early decisions influencing the 
game later

• Bots trained the equivalent of  200 
years of  gameplay over 14 days

• Next, several versions of  the bot 
played against each other in a league 
to build up experience as quickly as 
possible

• The reinforcement learning process 
required the equivalent of  50 GPUs



Dota 2 and OpenAI – 
April 19

OpenAI co-founder and 
chairman Greg 
Brockman:

“OpenAI Five is powered 
by deep reinforce learning, 
which means we didn’t 
code it how to play. We 
coded it how to learn. In its 
10 months of  existence, 
it’s already played 45,000 
years of  Dota 2 gameplay. 
It hasn’t grown bored yet.”



The Simplest 
Problems?



Data Misjudgements

Google Street View



Still Some Way to Go

Tom Clancy's Rainbow Six: Vegas 
2



Artificial Intelligence Technology Challenges

• Large volumes of  data are required, especially for modern neural 
net AI approaches
– Favours the large Tech companies and some Nations? 

• AI programs typically can only do one task
– "there is no neural network in the world, and no method right now that 

can be trained to identify objects and images, play Space Invaders, 
and listen to music“ (DeepMind)

• AI programs can be difficult to understand and verify after 
programming
– DARPA’s Explainable Artificial Intelligence (XAI) 

• Cyber Security and Privacy

• Ethical Considerations



Sailor(s) of  the Future?



Sailors of  the Future?

• Who will they be?

• What will they do?

• Where will they be?

• How will they train?

• Will we need them?



RN Age Distribution - 2019

46% of the RN is ≤ 29
 

and 79% ≤ 39

UK Defence Personnel Statistics - CBP7930, 12 June 2018



“Digital Native”
generally considered a person 

born in the 1980s and after  
growing up in the digital age with 
day to day access to computers, 

games, Internet, etc.

Broadly, 2/3rds of  the RN now are 
Digital Natives and 90% by 2030 

Oxford Dictionary – Flikr/cwasteson



What’s Next?

Digital Native

Pixabay/YouTube

Digital Native                    AI Native?



UK Children aged 12 to 15 
spend 12.2 hours a week 

gaming in 2017

and 11 to 64 year-olds
8.9 hours

UKIE





“teenagers playing on 
their Xbox at home 

should take their gaming 
to the next level and join 
the RAF to operate real 

drones”

 Air Chief  Marshal 
Sir Stephen Hillier

Jan 18



Ender’s Game - 1985



Ender’s Game Film - 2013



Ender’s Game

Leadership

Remotely-Operated/Autonomous Agents

Intuitive Interfaces



Where Does Automation Fit In?



and finally…



The nature of warfare
War is chaotic

No battle plan 
withstands 

contact with 
the enemy

Humans are 
Very 

Adaptable



Seek the Optimum Human/Machine Blend

Humans & Machines working in Harmony 
Maximising the Strengths of  Both



Autonomous 
System

SimulationHuman(s)

Test, Test and Test Again…



Questions?


