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Advanced Engineering Conference ITEC 2017
Rotterdam - 17 May 2017

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 |
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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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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.

THINKE




“it can only be attributable to human error”

THINKE



Computers still aren’t that clever

" B
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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



Threats?

vens Corni

Markef E Y @ 3 UPDATED

NEWS VIEWER MARKETS INVESTING PERSONAL FINANCE RETIREMENT ECONOMY REAL ESTATE

UNTIL NEW YORK MARKETS OPEN IV

Home General International news

WannaCry attack hits Renault, 200,000-plus
victims

K|9S (w1

By The cyberattack that spread around the globe over the weekend, hitting businesses,
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
warned.

Investigators launched a far-reaching hunt for the perpetrator, as institutions
around the world worked to mitigate damage from the highest-profile computer-
worm outbreak in nearly a decade. Europe's police-coordination agency estimated
at least 200,000 individual terminals had fallen victim to the attack, while Chinese
authorities put the number as high as 1 million world-wide.

"This is something we haven't seen before," Europol director Rob Wainwright told
U.K. television channel ITV. "The global reach is unprecedented."

Among the highest-profile corporate victims was French auto maker Renault SA,
which was forced to shut down factories across Europe.

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

‘magnitud
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The terrifying untold story of QF72: What
happens when 'psycho’ automation leaves
pilots powerless? .

000

Trust the
Machine?

= 0:00 / 441

For the first time, the captain of the imperilled Qantas Flight 72 reveals his horrific experience of automation’s dark

side
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Employee View

THINKE



Baron Charles Dupin (1826)

(Géométrie et Mécanique des Arts et Métiers)

e “We have been very much occupied in
perfecting the machines and the tools
which the worker uses...

e However, if he were only considered as an
instrument, a tool, a motor, he would
necessarily be placed in the first rank of all
instruments

e since he has the immeasurable advantage
of being an instrument who observes and
corrects himself, a self-stopping motor
which functions with the motivation of its
_c;wnlfintelligence and which perfects
itself..."”

THINKE



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.

THINKE



Human Boredom

Does cockpit automation
foster boredom?

Sometimes we're extremely busy, sometimes it's quiet. Duties ebb and flow. We deal
withit

PATRICK SMITH

TOPICS:

THINKE



How Does a UAS Pilot Feel at the End of the

Dav?

-----
. . . . . ( 2 -
..........
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Tesla

Tesla driver killed while using autopilot
was watching Harry Potter, witness says

Driver in first known fatal self-driving car crash was also driving so fast that ‘he
went so fast through my trailer [ didn't see him', the truck driver involved said

Sam Levin and Nicky Woolf
in San Francisco

Friday 1 July 2016 18.43 BST
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«<, Shares
1,733

EN
(. ) Save for later

to Orlando using Tesla’s autopilot

The Tesla driver killed in the first known fatal crash involving a self-driving car

may have been watching a Harry Potter movie at the time of the collision in
Florida, according to a truck driver involved in the crash.
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Do We Need Humans to Build Trust with Machines
(Just Like with Other Humans)?

THINKE
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Virtual Reality

BAE Systems TH | N Ke



Industrial grade 360°
inertial multi-camera
measurement y

urmt

Daqri Helmet THINKe




Quantified Human
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Personal Responsibility to Train?
zreview

HR DIVERSITY EMPLOYMENT LAW LEARNING RECRUITMENT REWARD WELLBEING Q

YOU ARE HERE:  Home — News HR COMMUNITIES
You can join our social communities here

Britain forced to ‘up-skill’ to keep pace with
digitalisation

Hitwise, a division of Connexity, reveals Brits are turning to the internet to expand their skill set to keep pace
with the increasing demand on today’s connected workforce. Over 4.1 million Brits have searched for instant-

skills and ‘'how to’ queries in the first quarter of 2016.

HR Review T|_| | N Ke




Customer View
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Individual/Enterprise Customers

e More education in design required?

 With more product diversity how do
governments regulate the market?

THINKE



Closing Thoughts
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Humans are Special

* Millions of Years of Evolution
— Highly Developed Body, Senses & Mind

54

THINKE



Adaptable
Component of
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Autonomous Systems - More than Engineering

 Psychology

— study of mind and behaviour

 Physiological

— study of normal function in living systems

(
/)

[ 4
I
4

e Psychiatry
— study, diagnosis, treatment, & prevention of mental
disorders

* Philosophy
— study of reality, existence, knowledge, values, reason,
mind, and language

e Political
— practice and theory of influencing other people

THINKE



The Optimum Human/Machine Blend

yin Harmony
Of Both

Humans

5
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Final Thoughts

 Human factors become more
important as automation
increases

 Simulation can play a key role in
testing and training humans and ‘
autonomous systems both
separately and together

e Should there be more Focus on
Human Factors in Engineering

THINKE



Questions?
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Chief Automation Officer Required?
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