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The Human
Dimension of

Industry 4.0

The Human/Machine Blend
and the Role of Simulation

Andy Fawkes FIMechE
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Humans and Industry 4.0

e Manager View

e Machine View
 Employee View

e Customer View

e Closing Thoughts
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Manager View
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What is Industry 4.07

“sounds important, but | am
not quite sure what it is”

THINKE
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What is Industry 4.07

We define Industry 4.0 as the
next phase in the digitization
of the manufacturing sector

McKinsey & Company
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Total Greater than the Sum of the Parts(?)

Industry 4.0

big data
processing
connectivity
analytics
cyber systems
AR

VR

Al

robotics
3-D printing
sensors

loT
simulation
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Kevin Kelly (January 2017)

* Intelligence is Multi-Faceted

e Past Industry
— Artificial Power

e Future Industry
— Artificial Intelligence
— Humans teaming with Bots

— Humans focused on Creativity

TED THINKE




Industry 4.0 Requirement

Better z
Faster z

Cheaper N
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Industry 4.0: Building

50% of Companies see lack of
Digital Culture and Training as
a top challenge to making
operations more digital

— “The biggest challenge of industrial leaders isn’t
technology - it is the people.

— While digital technologies are rapidly becoming a
commodity, success largely depends on an
organisation’s Digital 1Q.

— With data analytics becoming a core capability for
every industrial company, enhancing skills and
organisational structures will be critical.”

PwC - Industry 4.0: Building the Digital Enterprise Survey (2016) T|—| | N Ke



Machine View
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Bohemia Autonomous Systems Research
Projects

Dstl Autonomous Systems (AS) Research

* Develop a simulated operational environment that
can be used for AS training, mission planning,
rehearsal and execution

Assistive Technologies Project

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

THINKE



“Pibot” Robot Pilot (Oct 14)
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https://www.google.com/url?q=https://youtu.be/j3kyENFBLGY&sa=D&source=editors&ust=1784457492968120&usg=AOvVaw38Nyw_LmzDw3ZeZNO_6LuG

Google DeepMind (2015)

. H |
oogle DeepMind's
Deep Q-learning

The algorithm will play Atari breakout.

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
to maximize the score on the screen.

No demain knowletdge is involved! This
means thal e algerithm deesn't imow the
concegt of a hall or what the conirols
exactly do.

DeepMind T|_| | N Ke




oogle DeepMind Al (2015)

Video Pinball |
Boxing |
Breakout |

Star Gunner |
Robotank |
Atlantis |

Crazy Climber |
Gopher |
Demon Attack |
Name This Game |
Krull 7|

Assault |

Road Runner |
Kangaroo |
James Bond |
Tennis |

Pong i

Space Invaders |
Beam Rider |
Tutankham |
Kung-Fu Master |
Freeway |

Time Pilot |
Enduro |
Fishing Derby |
Up and Down |
Ice Hockey |
Q'bert |
H.ER.O. ]
Asterix |

Battle Zone |
Wizard of Wor |
Chopper Command |
Centipede |
Bank Heist |
River Raid |
Zaxxon |
Amidar |

Alien |

Venture |
Seaquest |
Double Dunk |
Bowling |

Ms. Pac-Man |
Asteroids |
Frostbite |

Gravitar "| |
Private Eye |}
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Nature - Human-level control through deep reinforcement learning — Jan 2015
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Google DeepMind Al and “Go” (2016)

REBLEL T v A
EPNEE .g .
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https://www.google.com/url?q=https://www.youtube.com/user/keeroyz&sa=D&source=editors&ust=1784457493695302&usg=AOvVaw2-zgT3Nyt7Y6cePyhlZ8NL

Computers are being
programed to learn
how to play games, not

how to play games
- »
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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

Al v Humans —
Strategy
Games

(.\) Save for later

e

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.

THINKE




TODAY GOOG:764.65 -

Google's self-driving cars drive three million
miles a day, without leaving the lab

Training
Autonomous
Systems in
Simulation

-~
Google’s ched up almost 1.5 million miles in autonomous mode since the
project began in 2009 - i as many miles every single day in the lab. Google’s latest
monthly

driving history of the fleet, autonol

THINKE



Nvidia Isaac Robot Training (May 2017)

S

NVIDIA.
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“it can only be attributable to human error”

THINKE



Computers still aren’t that clever
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Al in Games/Simulation can be Bad!

ENEMIES REMAINING: 10

Tom Clancy's Rainbow Six: Vegas 2 THINKE



ood Communicators?

Google Home

amazonecho
~—
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Islands of Data
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Enterprise Al

= COMPUTERWORLDUK Features Technology IT Business Jobs Follow: W f

FROM IDG

Home Features ) Applications Features

Al in the enterprise - how the big enterprise
SOftware vendors are StriVing to ma ke Best browsers for- Application incidents

privacy 2017 down 30 percent at

systems smarter, from IBM to SAP Barclays.

Are artificial intelligence (Al) and predictive analytics just the

latest trendy buzzwords, or is the technology about to ﬁ Scott Carey
transform the enterprise? We spoke to IBM, Microsoft, ooy o duns ] o0 R
es Inaows
Insidesales.com, Salesforce.com, Google and SAP to find out. é & apps for business
. users

The world's biggest tech companies are investing heavily in artificial intelligence (Al): software that
can learn to think and solve problems in a human-like way.

According to Deloitte: "By end-2016 more than 80 of the world’s 100 largest enterprise software
companies by revenues will have integrated cognitive technologies into their products.”

Each company takes a slightly different approach to making business processes smarter through the
development and deployment of machine learning, or cognitive computing. Here we have rounded

up some of the biggest names in the industry and what their approaches are to Al.

THINKE






UK T45 Destroyer - CAD to Interactive Simulation

: Y. o~ = ‘7; = ]
Virtalis + Bohemia Interactive Simulations TH | N Ke



Amazon Kiva Robots (+ a Human)

SlashGear/Amazon Tl_l | N Ke



Ocado Technology - RBO Hand 2




Boston Dynamics Robot “Handle” - Feb

Boston Dynamics

Boston Dynamics TH | N Ke



Are we there yet?

[ ]

:14:01 05/06/2015

DARPA Challenge 2015 T H I N Ke



hreats?

Market iy @3

4 NEWSVIEWER MARKETS INVESTING PERSONAL FINANCE RETIREMENT ECONOMY REAL ESTATE Watchlist A Alerts Games Q

Thermo Fisher buying Path

UNTIL NEW YORK MARKETS OPEN M

Home General International news

WannaCry attack hits Renault, 200,000-plus
victims

Published: May 15, 2017 2:15 a.m. ET

K|9S (w1

By The cyberattack that spread around the globe over the weekend, hitting businesses, MOST POPULAR
NICK hospitals and government agencies in at least 150 countries, is likely to keep = ) :
KOSTOV growing as people around the world return to work, law-enforcement authorities - i :;;gtehv:a,:;gsn?i::)e, of
warned. the next downturn will
: : : be epic

Investigators launched a far-reaching hunt for the perpetrator, as institutions
around the world worked to mitigate damage from the highest-profile computer- Q == My stepmother
worm outbreak in nearly a decade. Europe's police-coordination agency estimated inherited my late
at least 200,000 individual terminals had fallen victim to the attack, while Chinese S, father's estate — I want
authorities put the number as high as 1 million world-wide. my fair share
"This is something we haven't seen before," Europol director Rob Wainwright told 4 tips to protect
U.K. television channel ITV. "The global reach is unprecedented." yourself from becoming

a ransomware victim
Among the highest-profile corporate victims was French auto maker Renault SA,
which was forced to shut down factories across Europe. | Tech stocks’ three
winners, three losers

after earnings season

When workers arrived at a Renault plant in Sandouville, in northern France, on
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