SINTEF

7 2 v s 1
ff ’ -
g
s
x v/
— ;’
/
Z

KUNSTIG INTELLIGENS —
MULIGHETER FOR NORGE

SRR \TVA julemote

N - 10.desember 2018
| Anne Marthine Rustad




SINTEF




Digitizing media and travel
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Why now?

Three paradigm shifts at once

Artificial
intelligence
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Elon Musk: ‘Mark my words — A.l is far more

dangerous than nukes’

Artificial Intelligence is the New
Electricity—Andrew Ng

Al guru Ng: Fearing a rise of killer
robots is like worrying about
overpopulation on Mars

Baidu's deep-learning genius says he won't bother
to work against an evil Al
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Supervised learning

Duck

o e

Duck  Rabbit Hedgehog

Supervised

learning

Predictive
model

Predictive
model

» Duck

SINTEF



Unsupervised learning

Unsupervised
learning
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Reinforcement learning
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Reinforcement learning
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Artificial neural nets

Multiply and

Inputs Weights

Activation
function

= Output: Probability
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Artificial neural nets
. Output Cell
. Match Input Output Cell
. Recurrent Cell
. Memaory Cell
. Different Memory Cell

| Kernel

O Convolution or Pool

Markowv Chain (MC)

Deep Convolutional Network (DCN)
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Generative Adversarial Network (GAN)

Deep Residual Network (DRN)

e B 1

A mostly complete chart of

Neural Networks ........

©2016 Flodor van Veen - asimovinstitute.org
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Deconvolutional Network (DN) Deep Convolutional Inverse Graphics Network (DCIGN)
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Liguid State Machine (LSM)  Extreme Learning Machine (ELM) Echo State Network (ESN)
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Kohonen Metwork (KN)  Support Vector Machine (SYM)  Neural Turing Machine (NTM)
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Al every day

Search Filters
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Media
suggestions
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Assistants
amazon
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SINTEF




Global race on Al

China and USA dominate investments on Al Publications on deep learning

) China Learns Quickly
North America, Europe, 2016 Since 2014 China has published the most research
$15 billion—-$23 billion $3 bi[|i0n—$4 billion papers per year on deep learning, an advanced form
. of artificial intelligence.
Asia,
$8 billion-%$12 billion M china M canada

[us. [ Japan

[ | England [ | Germany

M Australia

£

0 A baba.c
Go gle Bai V& "
n amasorenly Tencent i
USA Others China 2017
38% 13% 48% I |
External investments (venture JiL-—k i_L‘:_ m

@ Internal corporate
investments capital, private equity, M&A) 2012 2013 2014 2015

Source: McKinsey Global Institute (2017) "10 imperatives for Europe in the age og Al and automation" https://www.mckinsey.com/featured-insights/europe/ten-imperatives-for-europe-in-the-age-of-ai-and-automation, Statista SI NTEF
CB insight: Share of global Al startup finance funding in 2017, MIT Technology Review (2017) "Who is winning the Al race?" https://www.technologyreview.com/s/608112/who-is-winning-the-ai-race/



20+ countries with Al strategies last years

Artificial Intelligence Strategies

March: Pan-  May: Al October: December: January:  March: Alat  April: First  April: UK May: White May: June: Towards  Fall 2018:
Canadian Singapore Al Strategy Finland’s Al Budget for Al the Service  Workshop Al Sector House Summit Sweden’s Al an Al Strategy EU’s Al
Al Strategy Announced 2031 Strategy Taiwan of Citizens  for Strategy Deal on Al Strategy in Mexico Strategy

March: Al jyly: Next December: January: January: March: April: May: May: Al June: Fall 2018:
Technology Generation Three-Year Blockchain and Strategy for France’s Al Communication Australian R&D National Germany’s Al
Strategy Al Plan Action Plan Al Task Force Digital Growth Strategy on Al Budget Strategy Strategy for Al  Strategy

16 Source: Tim Dutton Politics +Al https://medium.com/politics-ai/an-overview-of-national-ai-strategies-2a70ec6edfd
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https://medium.com/politics-ai/an-overview-of-national-ai-strategies-2a70ec6edfd

* Internet of Things

* Big Data

Digitale grep for norsk verdiskaping

 Artificial Intelligence

e Autonomous systems
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systems

Al-Machine
learning
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Heoocn  FCAL rrance l [0c/==- fortiss @ SINTEF of

Memorandum of Understanding
For “Building European Al”

With
Danish Technological Institute (DENMARK),
Finnish Center For Al / VTT (FINLAND),
HUB France IA (FRANCE),

AppliedAl Initiative / UnternehmerTUM (GERMANY),
Application Center for Al / Fortiss (GERMANY),
SINTEF (NORWAY),

Norwegian Open Al Lab (NORWAY),

Fy DANISH HUR
Terirore IGAL FCAI rrance

Qc |z fortiss (@ SINTEF

intelligence

NOrwegian
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Wolf or husky?

Predicted: Wolf Predicted: Wolf
True: Wolf True: Wolf

Predicted: Wolf Predicted: Husky Predicted: Wolf
True: Wolf True: Husky True: Husky

20 Source: Ribeiro, Singh, Guestrin, (2016); “Why Should | Trust You?” Explaining the Predictions of Any Classifier SINTEF



Omitting knowledge leads to obvious errors

Monday December 10" 16:00
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21  Sources: GoogleMaps
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Hybrid analytics

e Developing new methods by
combining data-driven and model
based methods

* Industrial use cases
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Machine learning Hybrid analytics
Data-driven methods Combining data-driven and
___._Mmodel-based methods

Analytical model High-fidelity simulation
Knowledge/physics-based Complex physical model

Complexity of physical/knowledge base
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Focus areas within artificial intelligence

Machine learning

Hybrid analytics

Data synthetization
- -

Data Algorithm Model
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Reinforcement learning
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ML-in-the-loop

Explainable Al

X Controller Process pmd
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Safe and
explainable Al
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Al as N_orwegian growth engine |
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If artificial intelligence is combined with
data sharing in main industries, we can
create value from data - as we did with oil.
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25 Photo: Svein Grgnvold, Samfoto
Source: Rustad, Hagen, Lech (Nov 2018) Slik kan data bli den nye «oljen», Dagens Neeringsliv https://www.dn.no/teknologi/teknologi/stordata/maskinlaring/slik-kan-data-bli-den-nye-oljen/2-1-457867 SI NTEF
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Organize and analyse
data = "new oil"

e Create, organize and analyse
data

e Renew existing industry

e Create new "supplier”

industry
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o
- Importance for Norway
e |  Exploit expertise and know-how
I w e Strengthen Norwegian competitiveness
e Customize solutions
EEE e Build new businesses
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Technology for a better society
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