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A Fourth Revolution - Training 4.0 (?)
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“Submarine: Steel Boats - Iron Men” (1989)
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Dismounted Infantry Virtual Environment
(DIVE) (2002)
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Training Autonomous Systems using Simulation

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

Bohemia/lmperial College London
Assistive Technologies Proposal
(2014)
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Changing Demographics
theguardian

A UK world politics sport football opinion culture business lifestyle fashion environment tech travel = browse all sections

home ) culture ) tv &radio music games books art & design stage classical film

st A dying habit: why the average BBCI
viewer is 61

Broadcasters may be desperate for younger audiences but older telly-watchers
dominate - the average ITV fan is 60, 55 if they prefer Channel 4. How worried
should programme-makers be?

000 -

476 709
Simon Usborne

ednesday 29 March 2017 17.38 BST

Old medium ... has TV lost its appeal to young people? Photograpt
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Talk Outline

* A Little History

* Now

e Autonomous Systems and Al
* The Digitisation of Training
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A Little History

THINKE



Oldest Surviving Training Media

13th Century German Sword & Buckler Manual
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1904 - Royal Navy Portsmouth

The Naval War Game and How it is Played.
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Source - UK Urban Exploitation Forums - Crail Airfield [HMS Jackdaw/HMS Bruce/JSSL] T '_I | N |< e




Naval Flight Simulation (1970s)

Phantom/HMS Ark Royal THINKE



1990s
" Teaching
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Digital Media Consumption

® Finder Pik Edycis kno Z . Dariusz Sankowski
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E-Learning
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Now
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Technology Now - Choices, Choices...
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Experiment with the User!




Autonomous Systems and Al
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Nothing New in the World?

BGU407211037 O

RN High Angle Control System Fire Radio Controlled “Queen Bee”
Control Computer (1930s/40s) (1936)

Gaumont British Newsreel (Reuters) - Wikipedia T H | N |< e



US DARPA ASW Continuous Trail Unmanned
Vessel (ACTUV)

f7"'
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Textron Common Unmanned Surface Vehicle
(CUSV™)
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US Navy X-47B Drone

April
2015




RN’s Unmanned Warrior 2016

50 Unmanned Vehicles Demoed
e “The first RN exercise planned in the Cloud”
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Post Deployment

Planning
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r
Rolls-Royce
Remote-Contro
lled Ships

Concept

guardian

News | Sport | Comment | Culture | Business | Money | Life & style

Business ) Rolls-Royce

Rolls-Royce plans remote-controlled
Shlp‘% \\'1th no Captaln Or Crew on boald

Rupert Neate
The Guardian, Friday 30

&) Jump to con

A fleet of giant cargo ships, up to almost a quarter of a mile long and
wider than a motorway, are to crisscross the world's oceans without a
captain or crew on board

The remote-controlled vessels, which could set sail within the decade
are the latest development in the growing trend for unmanned vehicles
with drone aircraft already flying and Google planning to introduce
driverless cars

Rolls-Royce, the British engineering company developing the ships

claims the unmanned ships will be cheaper, greener and safer than
those with a full complement of captain and crew
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Kevin Kelly (Jan 17)

e Past Industry
—Artificial Power

e Future Industry

—Artificial Intelligence
*Humans teaming with Bots
*Humans focused on Creativity
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Google DeepMind (2015)

. H |
oogle DeepMind's
Deep Q-learning

The algerithm will play Atari breakoulL

The most importam thing {o know is that
all the agent is given is sensory input [what
you see on the screen) and it was ordered
o maximize the score on the screen.

Ro demain knowleilpe is involved! This
means thal ihe algeritiun deesn't imow the
concegt of a hall or what the conirols
exactly do.

DeepMind TH | N Ke



a  signin | O, search jobs more~ UK edition ~

theguardian

home ) tech UK election world sport football opinion culture busines: = all

Artificial intelligence (AI)

World's best Go player flummoxed by
Google’s ‘godlike’ AlphaGo Al

G o 0 g | e ch]jlif, \;iiolin;:;(ﬁ;t;gllzi\\\;;113:11&\u be beaten by a computer at the ancient Chinese
DeepMind Al : (;(IJE1K%J6E5 ,.
{3 1) o
and “Go vi 3 % f @ /FA%0
(2016/17) §:. ., ? XS ®01:51:38

[

ture of Go su 1 ywuzhen, Lhina, Keeps score duri
phaGo. Photograph: Wu Hong/EPA

A screen at the e match between Chinese player Ke
Jie and Google's Al Alp


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)

S
NVIDIA.
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theguardian

website of the year

A UK world politics sport football opinion culture business lifestyle fashion environment tech travel = browse all sections

home ) tech

capy Catimelligence - StarCraft II: DeepMind unveils latest
game its Al plans to conquer

The Al research firm is teaming up with gaming company Blizzard to take on the
real-time strategy game

Alex Hern

W @alexhern

Friday 4 November 2016 18.45 GMT

00000

«, Shares

379

(i\ Save for later
Nl

Al v Humans —
Strategy
Games

0 A screenshot from StarCraft |1, one of the most popular eSports in the world. Photograph: AP

After its success at mastering the ancient Asian boardgame of Go, DeepMind is
planning to learn its next game - and it’s about as different as it can possibly be.

The London-based Al research firm, a subsidiary of Google, is teaming up with
Californian gaming company Blizzard to take on the real-time strategy game
StarCraft IL.
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Computers are being
programed to learn
how to play games, not

how to play games
- »




The Rise of Al...

Random Exploration
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Google AutoDraw with Machine Learning
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Google AutoDraw with Machine Learning
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Computers still aren’t that clever

v A *

5
s
. .

THINKE



Good Communicators?
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Humans are (Somewhat) Unpredictable

* We get the benefit of surprises, happy
accidents and unexpected connections

and intuitions.

e 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 Al?

* More Autonomous Systems in the
Battlespace

e Significant progress in Al

e Al can tell us a lot about what

humans are good at and not so
good at

Al may in future help humans learn
and support decision making

 Simulation can train both people
and Al/autonomous systems

& &




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

Element 1
What is the requirement; is a new or amended training activity needed;
and, if so, what kind?

Analysis

Element 2
What should the training activity look like; who will deliver it, and with

ExVal

what resources?
\ Design

| l

Element 3
The training activity is delivered.

Delivery
I l

Element 4

Is the training activity being delivered correctly
and does it meet the requirement? Is the whole Training System

fit for purpose?
Assurance

THINKE

Audit, Inspection and Continuous Improvement
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How do you know where to invest?

More e-Learning A more expensive
for all? Simulator for a few?
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A World of Change...

gy
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Input-Training-Output-Feedback — Over Time

T Training Output
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Training & Exercise Management Software
(4C Strategies’ EXONAUT)

ANALYZE
EXPLOIT DESIGN

M RMP S TDE @ TEM

Plan, Synchronize Create Training & Design and Run
and Visualize Exercise Objectives, Training & Exercises
Training & Exercise Entities and Info Sets

Events & Activities

Create Training &
Exercise Program

- Connect Objectives
& Standards to each
exercise

Conduct on-site and
Support Analysis, off-site Observations,
Visualization and make Assesments
Exploitation of and Performance

Measure Performance Track Training &

& Gather Lessons Data Exercise performance
and view areas of risk
to support After Action
Reviews and Reports

Training Data

- Support Evidence
Based Decision
Making

Evaluations

Exonaut™ supports Commanders and Staff in Building, Verifying and Tracking capability and to Plan, Design, Manage and
Exploit Objective Based Training

4C Strategies T H | N Ke




Training & Operations Management Software (FlightPro)
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Social Performance Assessment Content Sensors
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Learning
x A P | Record
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learnxapi.com
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Some Benefits of a Data-Driven Approach

Trainee Trainer

« Trainees have a training and education -« Trainers have access to a training and
environment that measures and education environment that is available
records their performance and 24/7 and is maintained and updated
provides official goals to be attained centrally

« Through career, training content and « Training scenarios are easy to access,
other trainees are easy to discover and develop and share
share knowledge with « 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 » Software and data are maintained and
can collect centrally held training data upgraded centrally reducing costs and
and can conduct analysis on: responding better to changing
* human performance and training operational needs

systems effectiveness, and
* methodologies/pedagogies

THINKE



Ender’s Game - 1985
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Ender’s Game Film - 2013
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A Fourth Revolution - Training 4.0

Paper,

Chalk  Electro-Mec  p dia  of Training
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Paper, Digital Digitisation
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Artificial

Intelligence
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Autonomous
Systems
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People are the Most « & ....:.,
Adaptable Component
of Military Capability . =
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Become a
Teaching
Organisation?
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Royal Navy Training Manager Specialisation Conference - HMS Sultan - 30 May 2017

Artificial Virtual
Intelligence Reality

Autonomous
Systems

Data Augmented
Analytics ? Reality
S !

Question

Cloud Mixed
Computing Reality

Mobile
Computing

Wearables

Internet of
andy.fawkes@thinke.co.uk TH | N Ke



Spare
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Paul M Fitts (ed) (1951)

Human Engineering for an Effective Air Navigation and Traffic Control System

( detection perception )

 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.
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Wikimedia
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Human
Factors/Training
Last in the Queue
in Defence
Procurement?



Do We Need Humans to Build Trust with Machines
(Just Like with Other Humans)?
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The Challenge of Synchronising...

REQUIREMENTS ORGANISATION

TECHNOLOGY SOCIETAL




People Deliver Military Capability

%/ Training

b4 % | Equipment
7 10l 1| Personnel

' % | Information

f .‘m" S,

m Concepts and Doctrine

UK MoD Defence Lines of Developmen TH | N Ke



People Support the Whole Submarine
Lifecycle

C A D I D

Concept Assessment | Demonstration In-Service Disposal
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