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Introduction: Biography + Digital offset

PART 1:
- Selected highlights from Applied Al Academy 2018
- Introduction to the Al technology and application
- Impact of Al on the Engineering Industry

1 H O UR - Global race for Al dominance

PART 2:
- Applied Al in Danish Engineering Consultancy
- Current trends in the Engineering Industry
- Engineering Consultancy ver. 2.0



My background

Experimentarium 1993 - 1997

M.Sc. Microbiology 1997 (University of Copenhagen/DTU)
Orbicon (1998-2006)

COWI A/S (2006 — 2019)

NIRAS (2019 — d.d.)



The road to become a Digital Ambassador
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Five phases of digitalization

A.l
COMPUTER
POWER MOBILE SENSORS NANO TECH ETHICS
BANDWITH CLOUD BIG DATA GENETIC DEEP LEARNING
ENGINEERING
STORAGE SOCIAL ALGORITHMS CREATIVITY
COGNITIVE
TECH

1: Connection 2: Participation 3: Augmentation 4: Transformation 5: Optimization
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A dense programme...

MONDAY TUESDAY WEDNESDAY THURSDAY FRIDAY
W)_  THEPAST, PRESENT AND APPLIED AI CASE Al EXPO 2018 APPLIED Al CASE HOW TO START THE
—_— FUTURE OF Al RVC'S PERSPECTIVE Al &BIG DATA CONFERENCE HANDS-ON Al TRANSFORMATION

07.30
Welcome

Program Kick-off

ICDK, Palo Alto
08.30

10.00

The Future, Faster
InnovationLab
Keynote

TheShop, SF
10.45

10.45
Al Past, Present,
and Future
Cisco Systems
Keynote
TheShop, SF

Morning

What AI Means for
Industries
Panel Debate
TheShop, SF
12.15

-The Technologies
LT T
Panel Debate

1600 TheShap, SF

14.00

Al Entrepreneurs
and Intrapreneurs
Co-creative workshop

& pitch
TheShop, SF

Afternoon

5
Networking
Reception incl.
Tech Demos
Drinks & Demos

TheShop, SF
19.30

Evening

Tour of the Gallery
Autodesk

Humanizing
Customer Support
with Al
Autodesk

Tour & Keynote
Autodesk, SF

Applied AI from a
VC’s Perspective
Bootstrap Labs
Keynote
The Vault, SF

The Startup Pitch
Roger.ai
The Vault, SF

Hands-on: Al-
powered shopping
Amazon Go, SF

Debriefing, Drinks

& Prep for Al Expo

Drinks & Networking
The Interval, SF

18.45

Al Expo 2018, the
Leading Al and Big
Data Conference
and Exhibition

Enterprise Al and
Digital
Transformation

Big Data Strategies

Data Analytics for
Al & IoT

Innovations &
Investors’ Zone

Al Expo 2018,
Santa Clara
Convention Center

Conference
Networking,
Drinks, and Nibbles
(Optional)
Hyuatt Regency, Santa
Clara

Turning Data into a
Timeless
Competitive
Advantage
Palantir

Keynotes &
Challenges-workshop
Palantir, Palo Alto

13.00
Real-life Al Cases

Stanford Research
Institute (SRI)
o Menlo Park

15.00
The Lab Experience
VW Automative Lab
(VAIL)
Stanford University

TechPlomacy
Office of the Tech
Ambassador, ICDK

Dinner, Drinks &
Networking
Il Fornaio, Palo Alto

Bringing Al to
Every Corner of
Your Organization

Unity

Keynote
Unity, SF

.45
Lunch & Debriefing
12.45
12.45
Artificial Creativity
InnovationLab
Keynote & Demo
TheShop, SF
14.00
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Morning

Afternoon

Evening

A dense programme...

MONDAY

THE PAST, PRESENT AND

FUTURE OF Al

TUESDAY

APPLIED Al CARSE
AVUC'S PERSPECTIVE

WEDNESDAY

AIEXPOD 2018

Al %BIG DATA CONFERENCE

THURSDAY

APPLIED Al CASE
HAND3-0N Al

FRIDAY

HOW TO START THE

TRANSFORMATION

Selected sessions...

13.30

Applied Al from a
VC's Perspective

Bootstrap Labs

15.00

Keynote
The Vault, SF

Turning Data into a
Timeless
Competitive
Advantage
Palantir

Keynotes &
Challenges-workshop
Palantir, Palo Alto

Bringing Al to
Every Corner of
Your Organization

Unity
Keynote

... with engineering

implications >
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APPLIED Al IS LEADING
THE 4™ INDUSTRIAL REVOLUTION



Al IS TRANSFORMING OUR WORLD
FROM AUTOMATED TO AUTONOMOUS



THE STEPS TO AUTONOMOUS

Analytics Predictions Prescription =~ Autonomous

The systems make

. What might be a decisions themselves
What happened What might happen good idea to do based on current and

past acquired learning



B - e
“Al is the alpha trend

because it's fundamentally
changing all other trends we
[Accenture] are tracking.”
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. . Paul Daugherty Chief Technology & Innovation Officer, Accenture
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Financial implications...

Market Size
(S Billions)
Artificial
Cost .
Performance Intelllghence/
Machine
Cloud Learnin
Big Data &
Analytics

Mobile

ternet
PC

Mainframe \
Computers T —

Computing Power, Broadband, Data storage



Over the last 250 years...

General purpose technology innovation have generated

massive economic and productivity growth

Artificial
Intelligence

Economic Growth &
Productivity

Internal
Combustion

Steam Engine

Time
1698 1859 1877 1950



Al — where are we now?

VALUE

TIME

Heavy R&D
Spend

Established
Companies

Growth stage
companies

Incubation/Research labs
Gov't, Univ., Large Corps

Emerging

|
|
|
|
|
|
|
|
|
|
|
&
companies !



"Al has the potential to boost rates of
profitability by an average of 38% and could
lead to an economic boost of USS14 trillion in
additional gross value added (GVA) by 2035"

Accenture



Al driven Profit Margin Gain

Healthcare
Financial Services
Education

Retail

High Tech
Telecommunication
Professional Services
Automotive
Logistics

Packaged goods
Utilities
Construction
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Source: MOVE TO Al 2018



Applied Al disrupting the Construction Industry...
INdus.al

CONSTRUCTION INTELLIGENCE

REGZA

iNcius.al Worker Counting/PPE Detection

Case Removal
1224PM - 1:11 PM
(47min)
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11 AM

4.3/min
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Applied Al disrupting Inspection, Maintenance & Testing...




@ Dave Cutler



Top countries for total venture TR, Whiersiisvenfurescaiii
capital invested | Where 4
2014, USSm

Share of total venture capital invested 2014, $ billions

desds ,Canada 1.4 Bay Area
Israel 1.9 _ J— Beiing 1 7,713
- i NY Metro [ 5,333
New England [ 4,788
S. California [ 4,082
Germany [ 2,858
China UK - 2,707
m Israel Bengaluru [l 2,248
= India Shanghai B 2,083
® Canada Israel [ 1,930
Europe 10.6 Canada [ 1,358
France [ 1,250
lllinois § 862
Potomac J] 822
Switzerland || 547

mUS

China 15.5 m Europe




MINISTRY OF FOREIGN AFFAIRS :
f};-;:‘: OF DENMARK Office of the
ch Ambassador
f mark

Global investments in Artificial
Intelligence in 2017:
$15,2 billion .

China | 48%

__ Venture
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"Turning Data
into a Timeless

Competitive

Advantage"
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Q Palantir

»Det er et firma med et meget darligt ry blandt borgerretsorganisationer, fordi Palantirs systemer
typisk bruges til handtering af oplysninger om store grupper af ikke mistaenkte borgere, altsa
masseovervagning. Det gagr mig meget skeptisk overfor, hvad det er for et system, man snsker at
kabe,« siger Jesper Lund, der er formand for IT-Politisk Forening, til Information.

As shown in the privacy
breaches at Facebook and
Cambridge Analytica, the

pressure to monetize data at

tech companies is ceaseless




Why this thirst for data?

STAY AHEAD!

Data N GO g|e

Better
j“'“'“" amazon
)

Customers
UBER




"Bringing Al to

iy ' 4 -every Corner of

your Organisation"




block is
orange!

| remembered
the block was
orange!




About Unity Technologies

9 74 W 06:00

o Real-time 3D Development Platform
e Game, AR/VR, film, automotive
e 60% of top 1,000 games

e On over 3 billion unique devices

e 1.5 Dbillion monthly active players

e 2,000 employees with HQ in San Francisco " 4
O o



UNITY 3D: One Game Engine to Rule Them All

Before: 3D objects from AUTODESK  ppumeemm
-> UNITY (games) e

Future: 3D engine in AUTODESK ->
simulate physics in real time and
realistically directly in AUTODESK

Will AUTODESK be able to make
designs in the future based on
machine learning from thousands
of previous designs and physical
laws?




So how does Al work?

And how mature is the technology?



4
look goofy ...




Machine learning resembles Human learning




Al stages:

So how widespread is Al today?

Artificial Narrow Intelligence
(ANI)

Execute specific focused
tasks, without ability to self-
expand functionality

99% of applied Al

Typically Machine Learning

e.g. image and speech recognition,
regression modelling, play chess
etc.

Artificial General Intelligence
(AGI)

Perform broad tasks, reason
and improve capabilities
comparable to humans

N 7

A;);;l% of applied Al

— Typically several machine learning

models co-working and removing
human bias.

E.g. on-line job interviews with
massive ML functionality than
detects sentiments, moods, lies
etc.

Artificial Super Intelligence
(ASI)

Demonstrate intelligence
beyond human capabilities

Not applicable... yet




Even narrow Al can struggle...

The Chihuahua vs.
Muffin challenge




The Gaming Industry is leading Al development...

Google
Al maturity Deepmind’s
AlphaGo Zero
crushes
AlphaGo and
every other
Google opponent in
Deepminds just 40 days
Kasparov loses AlphaGo beats —
Chess Match to Lee Sedol

IBM’s Deep
Blue computer

1997 2016 2017

Google
Deepmind
beats worlds
best players in
Starcraft Il

(/'? ),Fv
N

2019

UNITY launces
new challenge to
combine severeal
types of Machine

Learning

Time



"No scalable Al without
solid data management"”

"3D models of the

future will be intelligent" "Al today is mostly machine
learning in a narrow application”

Conclusions on PART 1

"Anything that can be
automated will be automated”

"Most Al algorithms are open source/free,
data is the asset you want to protect”



PART 2

Application of Al in Danish
Engineering Consultancy



The Application of Machine Learning — 3 cases.

Predictive maintenance of sewer systems
- HOFOR and Energi Viborg, NIRAS

Prediction of High Shallow Groundwater
- Region Midt, COWI/GEUS

Prediction of Project performance
based on ERP data - COWI internal




Predictive maintenance of sewer systems

What sewer pipes need urgent replacement?

For all sewer pipes we have “asset data”:

= Metadata (age, material, dimensions, length)
= Information about groundwater, soil type etc.
= Proprietary information (BBR etc.)

For most sewer pipes we have:

= TV-inspections (ground truth) =>
used to calculate a physical index.

We have trained ML algorithms by combining “asset data” and TV-
iInspections to:

- Calculate a physical index where TV-inspection have never been done
- Update a physical index based on age extrapolation of the pipes



Prediction of High Shallow Groundwater

Water levels from +15.000 sampling points
Heavy statistical computation/normalisation
of data (COWI Connect platform)

Patterns in areas with data is used to
predict water levels in areas with no
data (Random Forrest ML)

Flooding prediction using a highly
advanced 3D terrain flooding model
(SCALGO LIVE)




Prediction of Project Performance based on ERP data

Is it possible to find a pattern identifying successful projects?

- -

If there is a

pattern, it can

be translated

into a model Unsuccessful

Using standard ‘ ML tools on 50.000 executed projects, we got a
/5% prediction accuracy indicating that:

1. Who is Project Manager matters most
2. Who is Customer matters a lot
3. Which COWI region matters

4. Effect of the degree of distributed work is uncertain



The role of Engineering Consultants today

Key Players

A
Investors Clients Facility Owners
Engineering consultants
Architects | m Operators
Planning, Investigation, Design, Supervision/Construction
Developers Contractors Data Scientists
Asset=Money Asset=Physical Asset=Data

Development phase

— >



What is The Future for Engineering Consultancy?




Trend 1: Acquisition of Architect Companies

A
Investors Clients Facility Owners
‘qi Engineering consulﬁltants
o Architects | m Operators
3
X Planning, Investigation, Design, Supervision/Construction
Developers Contractors Data Scientists
Asset=Money Asset=Physical Asset=Data

Development phase




Trend 2: Contractors take up Design and Supervision

A
Investors Clients Facility Owners
‘qi Engineering consulﬁltants
o Architects | m Operators
9
X Planning, Investigation Design, Supervision/Construction
Developers Contractors Data Scientists
Asset=Money Asset=Physical Asset=Data

Development phase




Trend 3: Engineering Consultants acquire Data Science

A
Investors Clients Facility Owners
. Engineering consultants §
> { (
& Architects | m S Operators
) 0p)
X Planning, Investigation, Design, Supervision/Construction O
)
©
Qo
Developers Contractors Data Scientists
Asset=Money Asset=Physical Asset=Data

— >

Development phase



Digital Partnerships that will change the world
of engineering...
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This will ultimately lead to a complete “digital twin world”




he Digital Development
IS changing the Business
Landscape...

.. SO we need to
find new ways
of moving forward




"Machine learning can compete
with traditional modelling”

"Traditional Engineering Consultancy will
be challenged by both Tech Companies
and Management Consultants”

Conclusions on PART 2

"Most Engineering Consultants are
broadening their digital value chain”

"Data Science capabilities will . |
be in demand — both internally Digital partnerships between
and as consulting services" AUTODESK, ESRI and UNITY is going to

change the E&C industry dramatically”



And remember...
No Industry...
~ No Organisation...
No Individual... e
- will be left untouchg&*‘b'




And remember...
No Industry...
No Organisation...
No Indnwdual










Machine Learning is a lot like teenage sex...

Everybody talks about it.
Only some really know how to do it.
Everyone thinks everyone else is doing it.
So, everyone claims they are doing it.



