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*Where best to put

_T % ‘%1 the human(s)?
- * Optimal

human-machine
Some synergy?

Questions
*How best to prepare
the human(s) (and

machine)?
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Nikola Tesla
1856-1943

1898

Tesla demonstrates a radio-controlled boat

(U.S. Patent 613,809 - Method of an Apparatus for
Controlling Mechanism of Moving Vehicle or
Vehicles)
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Information Warfare over 100 years ago...

‘V<

A few hundred aerial photographs had been
taken during the opening six months of the
war, by 1918 well over five million were

produced in just nine months
UK National Archives

People and Process + Technology
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Queen Bee Target Drone - 1930s/40s
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Paul M Fitts (1951)

Human Engineering for an Effective Air Navigation and Traffic Control System

 ‘“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
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USAF Colonel
John Boyd
(1960s)

The OODA Loop

Gather informat | > sense of t
quickly. formation.
- Collect internal a Spot errors in
external dat hinking.
Orient to take
tage of t

- Implemen - Decide \ hof t
decision. options t lect
- Implement full

or test hypotl

“In order to win, we should operate
at a faster tempo or rhythm than our
adversaries ... or get inside [the]
adversary’s OODA loop.”
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In the Loop ...

“If I'm in the loop mentally | can
respond more quickly than if | have to
watch an automatic system and take
over and then get my mind into the loop.

So | was more comfortable in flying a
manual descent than an automatic
descent... my mental computer is
already running at full speed.”

David Scott
Apollo 15 Commander (1971)
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USAF Capt Jack Thorpe (1978)

[—Iﬂ[fl | o T

1 2 3 4
Enemy aggression Planning a response Air crews rehearse Mission execution
detected by overhead using the holographic the plan and planners with real time
sensor electronic sand table assess suitability observation

I/ITSEC 2010 “Trends in Modelling, Simulation and Gaming: Personal observations about the past 30 years and speculating about the next 10” Jack Thorpe PhD
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The Three

Level Model of
Situation

Awareness
(Endsley 1995)

Situational awareness is the perception of
environmental elements and events with respect
to time and/or space, the comprehension of their

meaning, and the projection of their future status.

* System Capability
«» Interface Design

g
o Stress & Workload
* Complexity
tomation

Task/System Factors
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Monitoring Systems

{* INTERNET OF THINGS “}

Army Watchkeeper drone flopped into tree
because crew were gazing backwards

e & ™ Disa Ik Dy p
i H vt | 02 [ hot ATCR 'ri
Live footage of runway and grass verge more compelling than actual » SRPEEI = b
flight instruments T f Me P T

o

Thu 29 Aug 2019 // 10:11 UTC 98 GoTTIPS?

S p——
Gareth Corfield EBIO  EMA TWITTER SHARE =

”~» -
The latest British Army Watchkeeper drone crash happened because its
crew became fixated on live footage from an onboard camera instead of

their instruments, a Ministry of Defence report has revealed.

Oy | A DNIN-L

sore  [To_mamow m

An internal Defence Accident Investigation Branch (DAIB) report detailed
why the semi-autonomous aircraft, tail number WK050 and flown on the
day by two Royal Artillery operators, crashed in June 2018.

4 > »
The report, dated February 2019, was published online by the MoD after a1 - L R oy ""'"""‘"‘""'_)
the BBC made a Freedom of Information request for it, leading to news
reports over the past few weeks.

I, 177

WKO50 flopped into a tree just beyond the runway of Aberporth airport on
the Welsh coast after its Army operators, under the supervision of
contractors from a Thales joint venture company, cut its throttle
immediately after the drone had landed and lifted off again.

"Had no action been taken, the [Watchkeeper] would have completed its
automatic go-around from which it could have been commanded to
conduct a further approach,” said the DAIB in its Safety Investigation
Report, which was written by a major and a Warrant Officer 1 (WO1).

THINKE



Boeing 737 MAX (2018/19)

Safe zone - _ _

Ethiopian - : et
P How the MCAS (Maneuvering Characteristics
Airlines Flight ' Augmentation System) works on the 737 MAX
302 1. The angle-of-attack sensor ..the MCAS activates.
aligns itself with oncoming alrﬂo(\)/v. ' 3. MCAS automatically swivels
s a’;'cjm:"g the horizontal tail to lift the
pos |0 wEw , =~ plane’s tail while moving
LJ W the nose down.
Level ——> The angle of attack is the R =
Hight angle between the wing P -} -
and the airflow. &J
Source: Komite Nasional Keselamatan Transportasi Republic of Indonesia iS sent to the ﬂlght Computer. Horilontal
< tail M
E g
- \ 8\
S .‘ \ o]
< w1 Z
/ If the ang|e rises Sources: Boeing, FAA, Indonesia National Transportation I
s too high, suggesting Safety Committee, Leeham.net, and;':;j:irniu;/\egrom]N]C —
flight an approaching stall ... Graphic by MARK NOWLIN / THE SEATTLE TIMES |_




Test & Train
Test & Train

Test & Train

Autonomous
System
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Simulations imitate the real world
over time, and in doing so enable
Simulation the military and their
stakeholders to prepare for the
future and enhance their
readiness
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Various Modulations

Why Use

Simulation?
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BAE SYSTEMS

=S T T-I-F
Multi-million pound investment in
nthetic training capability for Typhoon

Toward
Net Zero

Carbon

(13 Sept 21)

Home Whatwedo OurCompany Sustainability News&events Careers Investors
© Newsroom

“With 9.6 tonnes of carbon
saved by every synthetic
flight, it will help reduce the
current carbon footprint of
live training, supporting the
net zero ambitions held by
our customers and

ourselves.”
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Simulation Now - Land, Sea, Air, Anywhere

THINKE



BISim
VBS4
Simulation

+

Microsoft
Bing Data

o m ¢ P g™

*

Austin, Texas
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Decision
Support

UK MoD
“Single
Synthetic
Environment”
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] IMPROBABLE



Air Chief Marshal MatlOnline
Sir Stephen Hillier ]
Jan 18

Join the RAF for the real thing, Xbox
teenagers are told: Head of the air

“teenager‘s play| ng on force says young gamers s:hould take it

to the next level by operating drones

°
th e ' r x b ox at h 0 m e « Air Chief Marshal Sir Stephen Hillier wants more young people to join the RAF
. The service will be celebrating their 100th anniversary with events this year
. Among the major events planned is a flypast along the Mall before the Queen

°
S h ou | d ta ke th eir . RAF chiefs hope a display of military might could provide a boost to recruitment
By LARISA BROWN FOR THE [)\I MAIL
a m i n to th e n ext PUBLISHED: 00:32, 12 )18 | UPDATED: 00:53, 12 January 2018
gaming EmCEEe <@ e 1
° ° shares View comment
| eve l a n d J o ' n th e RA F Teenagers playing on their Xbox at home should take their gaming to the next level
and join the RAF to operate real drones, the head of the air force said yesterday.

to 0 p e rate re a | d ro n e S,, Air Chief Marshal Sir Stephen Hillier said the RAF’s next 100 years will see a huge

shift towards unmanned flying machines as he outlined plans for centenary
celebrations.
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50 Years of Gaming History, by Revenue Stream (Nov 2020

2020 total

THE RISE OF GAMING REVENUE VISUALIZED 5

5
£ e .
2016
From the arcade boom to the rise of home consoles and Pokémon Go,
PC gaming, the gaming industry quickly grew to rival and Q ool s
outpace film and television. Once mobile gaming took off, - = - 500 milli%n o Iede
that wave of revenue became an ever-growing tsunami. 2000 2004 2009 in one year
The Sims for PC World of Wercraft Angry Birds for mobile
A Y ( popularizes life | launches on the PC, becomes the most
Here’s how ":‘e gaming market’s revenue wave has m simulation games | a subscription-based downloaded freemium
grown over time. & online role-playing game and launches a
Co— game that grows to media franchise
more than 14 million
1989 1993 1997 Subscribars
Nintendo releases Doom popularizes Nokia releases Fortnite,
the Game Boy the first-person cell phones a free-to-play Mobile
¥ Cloud handheld system, sheoter genre with the game battle royale for $85B
@ LSO ﬁ alongside a port Snake, the first 2007 PC and consoles,
B VR _— — of Tetris popular mobile Apple’s iPhone IS ported to mobile
M Handheld 1980 1985 game smartphone is 2012
3 2leased |
¥ Mobile Pac-Man gencrates Nintendo re 2 Candy Crush Saga
more than $1 billion in Entertainment Ha ndhe,d for mobile popularizes 2020
m PC arcade sales in the SYZ";"‘ (NEI;") ; ) limited plays and Epic Games enters
U.S. in one year and Super Mano , i > in-app monetization legal battle with
M Arcade Bros. x (& Apple, Fortnite is
M Console I removed from
= - App Store
2010 | 201
Minecraftis | Twitch, a video
1988 1994 released in | streaming service
Sega releases the Mega Sony’s PlayStation and a public | primarily for games,
Drive in Japan, released Sega’s Saturn consoles beta | is launched
in the U.S. as the Genesis use CDs instead of g f 2030
= z : 1 Microsoft, NVidia,
artridge: < 9 3
et 2001 ' Google, and
Microsoft's Xbox 2006 | 2006 Amazon launch PC
console is the first Nintendo's Wii | Sony's cloud gaming $40B
1991 with an integrated console is targeted at | PlayStation 3 services
Nintendo releases ethernet port a wide demographic | is the first
the Super NES of families and | console to 2013
(SNES) non-gamers | use Blu-rays Grand Theft
(\Q Auto V earns
E / $800 million
1972 Pt indits first day
Pong becomes the first 1983-1985 2920
commercially successful é The video game crash of 1983 2002 2009 Play_Stanon S,
| arcade game — hits North America, caused by Microsoft launches Xbox Live, League of Legends, Xbox Series X and Gl
1978 market oversaturation and a subscription service for online a freemium multiplayer 2017 Series S are nsove
Space Invaders reinvigorates high-budget poor-quality ports multiplayer gaming popularized online battle arena, becomes Nintendo releases launched $ 33B
the arcade market | like E.T. the Extra-Terrestrial through its Halo series the world's largest esport the Switch, a hybrid
d home/portable conscle

SOURCE Poham Sethers
COLLABORATORS RESEARCH « WRITING Omr Watoch

DESIGN + ART DRECTION Ciayton Wedsworh

VISUAL
CAPITALIST

@ @/visualcapitalisl @ @visualcap @ visualcapitalist.com

www.visualcapitalist.com
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UK Dstl
Gaming

Ecosystem
Study
(2021)

 Games Engines

* Cloud Gaming

« Community

* Data and Analytics
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Tip of the Spear Innovation

") Combat Recce
(W

WngO 2 for our Virtual Distributed Training event. Detail via
our DC page and H Hr is 1900 on Wed 27 May 20

THE SCOTTISH AND NORTH
IRISH YEOMANRY

‘)\ /&‘
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Microsoft Flight Simulator 2020

£ YouTube ~ searc 0lli43 e X

1.46M subscribers

Live chat replay ~

rasg HIGH END CPU : Ryzen 7 Pro 2700X

- or Intel 17 G800X GPU : Radeon VI or Nvidia RTX
2080 VRAM -8 Gb RAM : 32 Gb SSD : 150 Gb Solid
Stare Deive Bandwidih: 50 Mbps

Naydeep Singh @043 disable Hpet on your
computer for smogther gameplay ook 1T up on

Youlube

@

it Bhuryd thats me

3 doarol

13 Fly over some stagiums in london

SpursFan214 omg i found you

Kenmtucky Friec-Chicken Who else Iive near

southanpion

DocgeGiS such a cool gamer moment!

T pErSoNaliTy GTA Scar meet
TheGamingBluejay Did he download London or IS

PDDDOOGCD

this streamed?

Microsoft Flight Simulator 2020 - London Update Pack & Viewer Suggestions!

114,410 views « Streamed live on 18 Aug 2020 lﬁ 3K & 95 A SHARE + SAVE T { AT S A
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Off the
Shelf

Technology
(2021)

Microsoft Flight
Simulator (live
Hurricane
Laura)

Oculus Quest 2
($299)

THINKE



eXtended Reality (XR)

Reality
The real Information Blend of real & Fully virtual
world layered over digital information world
vision to enhance reality

0,
Y4
-
1
—



“In Virtual Simulation
you look at the

Virtual World,
in VR you are in it”

THINKEe



Rift Drone (2014)

AR.Drone 2.0 + Oculus Rift + Unity + Xbox 360 Controller

Rift Drone is open source: https://lyoutu.be/nD2a00OHRmMoM

THINKEe


https://www.google.com/url?q=https://youtu.be/nD2a0OHRmoM&sa=D&source=editors&ust=1784457114748776&usg=AOvVaw2Ii4ygPNkhOQApctQg42aU

Viper Wing F-16 Cockpit
Varjo XR-3 MR Headset (Prepar3D Software)

Mixed

Reality
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XR is now

good
enough

Stay informed on COVID-19 updates from EASA 'Read more >

EASA approves the first Virtual Reality
(VR) based Flight Simulation Training
Device

26 Apr 2021

COLOGNE, April 26, 2021 - The European Union Aviation Safety Agency (EASA) has granted the first certificate for

a Virtual Reality (VR) based Flight Simulation Training Device (FSTD).

he device, for rotorcraft pilots, enhances safety by opening up the possibility of practising risky manoeuvres in

avirtual environment. This addresses a key risk area

" Q -
Home Search Profile
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Varjo

Reality
Cloud
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§ @ L -l

Flight Path
Programmed in,
and Controlled
by, Unity Game

Engine
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Just Art?

@ SIGGRAPH 2021 Skol

DronePaint: Swarm Light Painting with
DNN-based Gesture Recognition

Valerii Serpiva, Ekaterina Karmanova, Aleksey Fedoseev,
Stepan Perminov, Dzmitry Tsetserukou
Skolkovo Institute of Science and Technology

Moscow, Russia.

* Authors: V. Serpiva, E. Karmanova, A. Fedoseev, S. Perminov, D Tsetserukou

Laboratory: Intelligent Space Robotics and VR/AR Lab.
University: Skolkovo Institute of Science and Technology, Russia
Conference: ACM Siggraph 2021, Emerging Technologies
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Juliane Gallina, Chief Information Officer, CIA

Al in Support of Decision Making

Value # How can we
make it happen?

What will
happen?

Prescriptive

Analytics

.Why di Predictive
BaCk tO th e e Analytics
OODA Loop

d Diagnostic

| Analytics

I Descriptive |
. Analytics

Hindsight Insight Foresight
S
Difficulty
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. INEWLINES

Magazine

First Person Reportage Essays Argument Review

/RT Afghanistan | 12 MIN READ

The Drone Unit that Helped
What about the Taliban Win the War

the Threat?

The work of a drone unit, reported in detail here
for the first time, shows how the Taliban were
able to win the war against the U.S.-backed
forces in Afghanistan

Fazelminallah Qazizai
Hah O3

September 15, 2021
Fazelminallah Qazizai is an Afghan journalist and co-author with L LI
i = : 3 o 07:38 EST
Chris Sands of “Night Letters: Gulbuddin Hekmatyar and Afghan
Islamists who Changed the World
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The Next Workforce

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030

Generation Alpha

First of Lastof Firstof Last of xearly 2010s — mid-2020s
cohort cohort cohort cohort
turns1§ turn§18 turps 60 T[urns 60 Zoomers/Generation Z
*1997-2012
, | | | Millennials/Generation Y
First of Last of First of Last of *1981-96
cohort cohort cohort cohort .
born  born turns 70 turns 70| Generation X
*1965—-80
Baby Boomers/Me Generation
*1946-64
Silent Generation/Lucky Few
*1928-45
HHH Greatest/G.l. Generation
1 I, ¥1901-27
Lost Generation

*1883—-1900

|
} !

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030
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The Internet & Gaming dominate our waking lives

\’:,/ TechRepublic

8 hours and 27 minutes. That's how long the
ﬁ;’; OVERVIEW OF GLOBAL INTERNET USE average gamer plays each week

A SNAPSHOT OF INTERNET USE AROUND THE WORLD

A INTERNET USER NUMBERS NO LONGER INCLUDE DATA SOURCED FROM SOCIAL MEDIA PLATFORMS, SO VALUES ARE NOT IMPARABLE WITH PREVIOUS REPORTS
f in D4
TOTAL NUMBER INTERNET USERS AS A ANNUAL CHANGE AVERAGE DAILY TIME SPENT PERCENTAGE OF USERS
OF GLOBAL PERCENTAGE OF TOTAL IN THE NUMBER OF USING THE INTERNET BY ACCESSING THE INTERNET " / Veronica Combs i1 Innovation N\
INTERNET USERS GLOBAL POPULATION GLOBAL INTERNET USERS EACH INTERNET USER VIA MOBILE DEVICES e

@O®D

4.72 60.1% +7.6% 6HS56M 92.8%

BILLION +332 MILLION

SOURCES: | 2 f { we ®
° ; ; i BAIWEBINDEX ; & COMPARABILITY AD! SORY. ; are, HOOtSUItE”
» - ; MPARAB HED IN P social

https://datareportal.com/reports/digital-20@1-april-global-statshot
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A universe that their
computers draw on their
goggles and pump into
their earphones ... an
imaginary place known
as the Metaverse”
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The Metaverse in 2021

* “A concept of a future iteration of
the Internet, made up of
persistent, shared, 3D virtual
spaces Imked into a perceived
virtual universe”

» Wikipedia

« “An expansive network of
persistent, real-time rendered 3D
worlds and simulations that
support continuity of identity,
objects, data, and entitlements,
and can be experienced
synchronously by an effectively

; unlimited number of users, each
Unity Roblox Microsoft Facebook Epic Games Nvidia with an 'n,dl\”dual sense Of,
presence
 Matthew Ball, former Amazon

strategist, now futurist and venture
capitalist

* “An Internet that we will live in
rather than look at”

THINKE



Metaverse Convergence

Technology Convergence

Computing
Software

Al and automation
Data and Analytics
Networking

XR

Sensors & Haptics
Digital Twins
Blockchains
Gaming
Standards

Microsoft

“A convergence of the physical and digital
worlds creating a new world of opportunity and

transformative solutions ...”

Microsoft metaverse technology stack

Microsoft Mesh & HoloLens

Enable anyone across the planet to collaborate in mixed reality environments.

Microsoft Power Platform
Empower anyone within your organization to interact with and act on the data flowing through your
environment. Build applications, dashboards, and intelligent chatbots that modernize workflows.

Azure Al & Autonomous Systems
Azure Al delivers breakthrough insights into all your data. Microsoft Project Bonsai provides a low-code approach
to machine teaching and creating intelligent autonomous systems that learn and improve over time.

Azure Synapse Analytics
A comprehensive set of data services that work together to provide predictive analytics, the ability to analyze
data across systems, and the ability to track the historical state of your environment.

Azure Maps
The location of things. Indoor private maps enable you to apply location and routing services to people and
things in your private environment while keeping data locked down to your enterprise.

Azure Digital Twins

Simplify the creation of detailed, comprehensive digital models. Support for the Digital Twin Definition Language

enables modeling of complex relationships between things and systems in your environment.

Azure loT
Connect physical assets and run cloud intelligence directly on premises. Sense and monitor anything in your
physical environment seamlessly and securely.

The physical world

THINKE



1985

For Ender Wiggin,

~it's not a game anymore..,

N “
o\
A ‘ .

@ “Superb.”—Booklist

ORSON SCOTT CARD.

*“If you try and lose then
it isn't your fault. But if
you don't try and we
lose, then it's all your
fault.”

Orson Scott Card
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Ender’s Game Film (2013)

Leadership

Intuitive Interfaces
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Ender’s Game Film (2013)
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Questions?



