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https://www.youtube.com/watch?v=RcoTflB_OG8
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https://www.youtube.com/watch?v=AmUC4m6w1wo
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https://www.youtube.com/watch?v=W0_DPi0PmF0

Evolution of Self-Driving Cars

ALV-General Presentation 2015 v.1.2-5 Copyright Autoliv Inc., All Rights Reserved

Autoliv
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From Horse to Car
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https://www.inmotionventures.com/movement-disrupted/
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“Artificial Intelligence is the
science and engineering of
making intelligent
machines, especially
intelligent computer
programs.” John McCarthy,
Stanford

Artificial Intelligence

Robotics /
Cyber-

Physical
Systems

Decision
Support
Systems

Interaction

e Human-Al collaboration
e Social and ethical aspects
e Multi-agent systems

“Artificial intelligence (Al) refers to
systems that display intelligent
behaviour by analysing their
environment and taking actions —

Learning easoning

e Deep learning e Inference
with some degree of autonomy — to « Bayesian learning « Prediction
achieve specific goa|s_” * Reinforcement * Decision making

learning e Planning

EU Communication 25 April 2018
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What is Al?

Intelligent agent Goal

m /
Agent
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Digitalization, Big Data and Al

Digitalization ) BigData ) AI

first wave second wave third wave

Digitalization Al
Well defined problems Hard to define problems
Predictable situations Unanticipated situations
Structured data Unstructured data
General solutions Adaptable solutions
Rationalizes Amplifies
Evolutionary Revolutionary
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Supervised learning

T. Mitchell, M. Jordan:

“Most of the recent progress in
machine learning involves mapping
from a set of inputs to a set of
outputs.”
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INPUT X

Voice recording

Historical market
data

Photograph

Drug chemical
properties

Store transaction
details

Recipe
ingredients

Purchase
histories

Car locations and
speed

Faces

OUTPUTY

Transcript

Future market data

Caption

Treatment efficacy

Is the transaction
fraudulent?

Customer reviews

Future purchase
behavior

Traffic flow

Names

APPLICATION

Speech
recognition

Trading bots

Image tagging

Pharma R&D

Fraud detection

Food
recommendations

Customer
retention

Traffic lights

Face recognition



Machine Learning

Learning

Algorithm
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Machine Learning

Learning

Algorithm
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Machine Learning

Learning

Algorithm

\}r: f }f/ Neural
network

A
0 (Gradient

X

v\/ Descent)
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Neural Networks

Inputs  Weights Net input Activation
function function

output layer

hidden layer

input layer
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https://deeplearning4j.org/

TRAINING INFERENCE

Learning a new capability Applying this capability
from existing data to new data

A\

Untrained Deep Learning TRAINING Trained Model App or Service
Neural Network Framework DATASET New Capability Featuring Capability
Model

Trained Model
Optimized for
Performance
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https://blogs.nvidia.com/blog/2016/08/22/difference-deep-learning-training-inference-ai/
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Speech Recognition
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Machine Learning, ML

Tasks

Supervised  °nPut-Output mapping

. eRegression
Learning eClassification

Approaches

Bayesian Learning

¢ Strong guarantees and

strong explainability S Calln g
¢ Naturally online learning

¢ Intuitive and well founded prOblemS

Unsupervised °Clusterine
Learning eFind patterns in data

¢Self-supervised

Reinforcement °'¢3mMingagent

. eSparse reward
Learning eTrial and Error

Most of current
Deep Learning
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Stanford Algorithm Can Diagnose
Pneumonia Better Than Radiologists

flv]vlslale]+)

ByTekla S. Perry
Posted 17 Nov 2017 | 18:30 GMT

Photo: Stanford
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Image: Stanford

NIH released data set with 112 120 chest X-ray images with 14 labeled diagnoses.

4 Stanford radiologists annotated 420 images for indications of pneumonia.
After 1 month of training cheXNet outperformed all the radiologists.

https://spectrum.ieee.org/the-human-os/biomedical/diagnostics/stanford-algorithm-

LINKOPINGS

UNIVERSITET can-diagnose-pneumonia-better-than-radiologists

https://arxiv.org/abs/1711.05225
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https://spectrum.ieee.org/the-human-os/biomedical/diagnostics/stanford-algorithm-can-diagnose-pneumonia-better-than-radiologists
https://arxiv.org/abs/1711.05225

Machine learning is still brittle...

x sign(VJ (0, x,y))
“panda” “nematode”
57.7% confidence 8.2% confidence

xr +
esign(VwJ(H, L, y))
“gibbon”

99.3 % confidence

) lan J. Goodfellow, Jonathon Shlens, Christian Szegedy. Explaining and Harnessing
II LINKOPINGS .
() UNIVERSITET Adversarial Examples. ICLR 2015
https://arxiv.org/abs/1412.6572



https://arxiv.org/abs/1412.6572

The bigger system / picture

Configuration

Data Collection

Feature
Extraction

Data Machine
Verification Resource
Management
Analysis Tools
Process
Management Tools

Serving
Infrastructure

Monitoring
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Hidden technical debtin Machine Learning Systems,
Sculley et. al. (NIPS 2015)




Hybrid systems

Figure 1: A Comparison of System 1 and System 2 Thinking

System 1
“Fast”

DEFINING CHARACTERISTICS
Unconscious
Effortless
Automatic

WITHOUT self-awareness or control
“What you see is all there is.”

ROLE

Assesses the situation
Delivers updates

System 2
“Slow”

DEFINING CHARACTERISTICS
Deliberate and conscious
Effortful
Controlled mental process

WITH self-awareness or control
Logical and skeptical

ROLE

Seeks new/missing information
Makes decisions

THINKING,
- —
DANIEL

KAHNEMAN

WINNER OF THE NOBEL PRIZE IN ECONOMICS
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Errors in diagnosing cancer in
lymph node cells

Al only Human only Al + Human

® @<L

“Weak human + machine + superior process was greater than a strong computer
and, remarkably, greater than a strong human + machine with inferior process.”

Garry Kasparov
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Al Sustainabilit
launched Jan 2 Our Vision

Qur viSon 15 10 promote snciusivenass,
gonder equality, erviconmental sustamability,
ransparency and accountability in the data
driven Al era

Our Goals

Create 2 world leading, muitidiscobinary
center/thunk tank on a societal driven
approach to Al

Short-term
Create an opaational framewark for
sustamable Al

Medium-1erm
Pasticipala 10 creato a standard Tar
certifying sustamable Al

Long-term

c i R e e e e i Bl " o S o] 2h
olfve 10 positiive impeacis on sociely
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http://www.aisustainability.org/

Al in Europe

e Low European Investments in Al Internal corporate investment in Al, 20167,
USD billion

Al skills in short supply in Europe

15

 Industry digitalization in Europe low

European Commission is working
towards 20 billion euros in Al
investment per year. 3 billion EUR
from the commission with the
expectation of 6x from the private
sector.

North America Asia Europe
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AUTONOMA SYSTEM

Wallenberg Al, Autonomous Systems

and Software Program (WASP)

Ten year program 3500 MSEK

~350 million Euro Strategic Areas
Extended 2017 with 1000 MSEK for Al. (2 ) ( N ([ A
Al/ML: Machine Learning, Deep Learning, S Se g
eXplainable Al (XAl) é% 435,;‘:,3; g
Al/Math: Theoretical questions related 8" i i
to Al in a Wlde sense [ Data Analytics and Learning |
“ [ | Collaborelztioln and Intelracltion ]
Research Program % ' — — '
The best researchers in the field E [ lMOdd Basled |5y5tem Enlgmfer'ng |
Graduate School g [ Networked and Distributed Systems
Ambitious program, Industrial PhDs [ Software for Eng|r|1ee|r|ng De5|gr|1 Slynthe5|s alnd
Demonstrator Arenas Autonomous Systems
Demonstrations with external parties . J X J K J
Recruitment Program
Internationally competitive offers http ://wasp—sweden .se/
N S
el WY | CEEC
S&"”%x@% LINKGPINGS UNIVERSITET Ll:_r'qll'g FI:JSQF% ‘L 5 Rg\



http://wasp-sweden.se/

Research

. Safe Autonomous Systems .
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Real-time sense and decision making through incremental
learning and reasoning over streaming information
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Al and Society
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Robot styr forsorjningsstod |
Trelleborg

[ Trelleborgs kommun skoter inte ldngre handldggare de arbetssokandes ansokningar om
[forsorjningsstod, det gor istillet en robot. Det nya initativet har lett till battre medborgarservice
och att de anstdllda pa kommunen istdllet kan fokusera pd ait fd folk i arbete.

TEXT FREDRIK ADOLFSSON | FOTO FREDRIK KRON | 12 JULI 2017 | DIGIT nmu

Utmaning

w
- Anpassa arbetssétt efter modern syn pé ekonomiskt bistand. H TRELLEBORGS KOMMUN
- Okade krav pé tillgéanglighet och snabb handlaggning.

- EfterfrAgan pé smidiga e-tjanster fran férvaltning och medborgare.

e Sveriges sydligaste kommun, har drygt
Lésning 43 000 invénare.

- Omorganisation och férenklade rutiner. e Cirka 4 000 anstillda i kommunen.
- Digitalisering av arbetsprocessen gallande ekonomiskt bistand. Arbetslshet 8,4 procent.

- Medborgartjanster kopplade till verksamhetssystemet Procapita.
¢ Mellan 400 och 500 hushéll ansoker

Resultat om férsérjningsstod varje manad.

- Mindre vantan for den sdkande.
- Frigjorda resurser for verksamheten.
- Starkare fokus pa arbetsmarknadsprocessen.
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https://www.tieto.se/sites/default/files/atoms/files/trelleborg_low.pdf

THE FUTURE OF EMPLOYMENT: HOW STIFTELSEN FOR STRATEGISK FORSKNING
SUSCEPTIBLE ARE JOBS TO
COMPUTERISATION?*

Carl Benedikt Frey' and Michael A. Osborne?

Vartannat jo[ob
automatiseras

inom 20 ar

- utmaningar for Sverige

September 17, 2013

Abstract

We examine how susceptible jobs are to computerisation. To as-
sess this, we begin by implementing a novel methodology to estimate
the probability of computerisation for 702 detailed occupations, using a
Gaussian process classifier. Based on these estimates, we examine ex-
pected impacts of future computerisation on US labour market outcomes,
with the primary objective of analysing the number of jobs at risk and
the relationship between an occupation’s probability of computerisation,
wages and educational attainment. According to our estimates, about 47
percent of total US employment is at risk. We further provide evidence
that wages and educational attainment exhibit a strong negative relation-

ship with an occupation’s probability of computerisation.
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Automation potential based on demonstrated technology of occupation titles in the United States (cumulative)’

Share of roles (%)

Example occupations 100% = 820 roles

Sewing machine operators,

100 I 1 <6% of occupations consist of
activities that are 100% automatable

graders and sorters of 90 - 8

agricultural products

Stock clerks, travel agents,
watch repairers

Chemical technicians,
nursing assistants,
Web developers

Fashion designers, chief
executives, statisticians

Psychiatrists, legislators

>80

—
(0]

>70

N
Im
w
=

>60

>50

About 60% of occupations
have at least 30% of their
activities that are automatable

|-L
N

>40 51

[0)]
N

>30

Technical automation potential (%)

>20

>10

>0

O—

~
w

1 We define automation potential according to the work activities that can be automated by adapting currently demonstrated technology.

SOURCE: US Bureau of Labor Statistics; McKinsey Global Institute analysis

91

100
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https://www.mckinsey.com/global-themes/digital-

disruption/harnessing-automation-for-a-future-that-works
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https://www.mckinsey.com/global-themes/digital-disruption/harnessing-automation-for-a-future-that-works

Computational thinking
Crosrcion|

Pattern recognition m

Digital Competence Computational Thinking
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Al Sverige — Regeringens Al-kompetenssatsning

% Regeringen 20 mnkr 2018 (motsv beraknat 2019)

\ /

CTH, LU, GU, LU, OrU, KTH, UmU

Syfte framja fordjupad kunskap om artificiell intelligens inom bade naringsliv
och offentlig sektor for starkt konkurrenskraft och utvecklad valfard.

Kunskapsplattform Kompetensutvecklingsinsats

(5 mnkr) (15 mnkr)
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How to learn more about Al?

« Watch some overview presentations and read some popular science
pieces

« Take an overview online course, e.g. https://www.elementsofai.com/

« Take a more technical online course and do some
programming/problem solving, e.g.
https://developers.google.com/machine-learning/crash-course/

» Take a real problem from your organization and try to solve it using Al-
techniques

« Take a technical course, either online or at a university

e Build real solutions

LINKOPINGS
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https://www.elementsofai.com/
https://developers.google.com/machine-learning/crash-course/

The new Trende are alwaye farmin@
while the old world L gﬁYl growing,
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https://www.baekdal.com/trends/understanding-
change-and-predicting-trends/



https://www.baekdal.com/trends/understanding-change-and-predicting-trends/

?eoPLe who are willin@
to Jr\rY new Jrhingg

Feople who
wont change e =

?eoPle who el
wont change > —

1980 1985 1990 1995 2000 2005 2010

II " LINKOPINGS https://www.baekdal.com/trends/understanding-
@ UNIVERSITET change-and-predicting-trends/
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https://www.baekdal.com/trends/understanding-change-and-predicting-trends/

KODAK FILES FOR BANKRUPTCY

Eastman Kodak Co, a 130-year-old photographic film pioneer, has filed for bankrupicy protection.
It said it had also obtained a $950 million, 18-month credit facility from Citigroup to keep it going

SHARE PRICE HISTORY — WEEKLY CLOSE IN USS

1978 1987 1991 2004 Jan. 19
Launches Enters Launches Fob. 14. 1997 Announces cuts of Files for
Colorburst filmless Professional 39288 12,000 to 15,000 Chapter 11
100 instant | i photography Digital Camera § jobs worldwide bankruptcy
camera —— market System protection
80 S | | Madals |
: 1990 . .
1980 Announces Digital photography
Employs  Plans ‘9 cut Photo CD L s A @y
60 128.000 WOM WOfk° sys‘em 1 '
worldwide force by 10% l 2009 Ends
$38.03 ) Y
40 : °
! A si258 1 ,
$22.12 / ”J $34.09
- 1987 Contemporary
- 1" Begins cost- s | font sireamiined within
§20.94 cutting years NN the existing logo
0 ] | ’ ] ] 1 ] ' | ! | Bl ' ] ] | ] ' | | 1 ]
1 1 1 1
e i %,
Revenue: §9.7 bin Revenue: $15 bin Revenuve: $14.3bln  Revenve: $7.2 bin
Profit: $1.1 bin Profit: §1.3 bin Loss: §1.3 bin Loss: S687 min
Sources: Eastman Kodak Co.. Thomson Rauters, news reports Y REUTERS
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http://www.fpa-trends.com/article/how-manage-forecasting-risk

Take Away Message

« Al is about understanding intelligence and develop systems that exhibit intelligent
behavior.

« Al will affect all aspects of our society, including jobs.
« Education and life long learning will be absolutely necessary.
« Recommendations

— Learn more! Experiment!

— Do concrete projects on important topics.

— Scale up.

« Digital tools on their own will only provide value when you learn how to
use them effectively and adapt your organization to leverage them!

e Human + Al
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Fredrik Heintz, Dept. of Computer Science
Linkdpings universitet
fredrik.heintz@liu.se
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