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Miten asiaa katsomme:
"Tekoaly” vai "tekoalyteknologiat”

Tekoalyn koulukunnat ja menetelmat
(kaikkia menetelmia ei luetella, vain keskeiset esimerkit)

Datapohjaiset menetelmit Symbolinen ”Keholliste
~ "Connectionistic” —koulukunta tekodly ttu
~Klassinen tekodly”
koulukunta ~Embodied
Al
Qhjattu oppiminen Qhjaamaton oppiminen Muut Semantiikka,
ontologiat
Lineaarinen regressio PCA, LCA Edellisiin
perustuva logiikka
Neuroverkot Neuroverkot Haku (search) Korostaa
likkumisen
Tukivektorikoneet SVM SOM Geneettiset Suunnittelu ja "éW”_’_’
algoritmit (Planning) yhteytta
Logistinenregresessio Poikkeavuuksien PaatospuLL,

havaitseminen . NS
asiantuntijajarjestel

Lineaarinen erotteluanalyysi LDA GAN-verkot mat 4




hidden layer 1 hidden layer 2 hidddon layer 3

Missda mennaan

" Koneoppiminen*, erityisesti syvat neuroverkot, , ;
ovat ylivoimaisia aiempiin hahmontunnistuksen, image labels
luokittelun ja ennakoinnin menetelmiin nahden. e eorming v

" Menetelmét eivat ole uusia: laskentateho, data, kehitystyokalut

ovat parantuneet merkittavasti.
* ML = machine learning,

" Toimiakseen ne tarvitsevat kuitenkin paljon hyvélaatuista ja including **DNN = deep
“luokiteltua” opetusdataa. Siksi hyvin toimiva IT ja neural networks or “deep
tiedonkasittelyprosessit ovat valttamattomia. learning

B Nama menetelmat eivat kuitenkaan ratkaisu kaikkiin maailman
ongelmiin.

“Jos el ole hyvaa dataa, ei tule toimivaa tekoalya”
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Leading the way into
he age of artificial ITT

“Viiden vuoden kuluttua meilla voi olla tekoalya, joka kykenee
jarkeilyyn arkipaivan tilanteissa.” — Jim Spohrer

= Christlan Gl.rtlmnnn. \ﬁce PresldentGlohal Head of Artificial Intelligence
- .. T . . . . & Data Science, Tieto, Executive Director, Nordic Artificial Intelligence
Tekoalyn kolmas aalto yhdistaa nykyiset tilastolliset ja Institute, Sweden, Professor (ac. 3ssoc), University of New South Wales,

symbolipainotteiset menetelmat ohjaamattomaan oppimiseen.” e enloresearchen fRlpsiainstits sweden
~Harri Valpola e T e e st

« Dolna Precup, Research Team Leader, DeepMind and Associate Professor,
McGill University, Canada

“Vaikka Google Alpha Go voitti ihmisen Go:ssa, se ei tarkoita, ot et of & e RS P e deechercheen

etta tekodly tiesi pelaavansa.” — John Shawe-Taylor + John Shawe-Taylor, Professor, Head of Department of Computer Science,
University College London, UK

+ Jim Spohrer, Director, Cognitive OpenTech at IBM, California, USA

H = H : H = + Masashl Suglyama, Director of RIKEN Center for Advanced Intalligence
1' DatavetOInen tekoaly_(M_L’ DNN) Ja per.lln'IEIsen."ll”_nat Project, Japan and Professor for Machine learning and statistical data
iInsindaritieteiden mallit toimivat yhdessa (“hybridi”) analysis at the Department of Complexity Science and Enginearing, the

University of Tokyo, Japan.

kaytannon teollisissa sovelluksissa. (0 — 5 v) . Volker resp, Profesor fo Machine learing o e Luduia Maximifan

University of Munich and Distinguished Rasearch Scientist at Siemens,

Garmany
2. Tekoalyn kolmas aalto: abstrahointi ja paattely Harn Valpola, toimitusiohtaia, berustaia, Curious AL Suomi
. . . . Haastaﬂelm}ayhteemedon niiden pohjalta koostivat:
(symbolinen Al) ja datavetoinen yhdentyvat.
= Samuel Kaskl, akatemizprofessor, Aalto-yliopisto; Suomen tekodlykeskus
(5 - 10 V) FCAER johtaja
12.6.2020 VTT — beyond the obvious «  Helkkl Allisto, tutkimusprofessori, Teknologian tutkimuskeskus VTT

= Arho Suominen, erikoistutkija, Teknologian tutkimuskaskus VTT
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“Helposti digitalisoituvat” alat edella myos Al:ssa: finanssi,
media ja vahittaiskauppa

Militaarisektori

Terveys ja valmistava teollisuus tulossa

Vastuu- ja turvallisuuskysymykset ongelmallisia black box
(DNN) menetelmien kanssa, esim. prosessiteollisuudessa.

VTT — beyond the obvious

Finanssi ja vahittaiskauppa edellakavijoita

The MGI Industry Digitization Index
SELECTED SECTORS (OF 22 ANALYZED)

November 2015

Selected sectors

ICT sactor

Finance and insurance
Whalesala trade

0l and gas

Advancad manufacturing
Governmani

Parsonal and local services
Retail frads

Education

Transparaton and warahousing
Basic goods manufactuning
Health cara

Construction

Haspiality

DIGITEZATION INDICES
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A real-time pulp quality
control

Yearly saving of ~700 truck
loads / pulp mill

l.e. significant competitive
edge and sustainability
impact

VTT 2018
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Taking power generation capacity forecasts
to the next level

CapFor Online software created for Fingrid — Finland’s " _
transmission system operator — provides reliable forecasts on the When operating the
country’s available energy production capacity. It improves electrical system the
communications, enhances data availability and transparency forecasts have become
and simplifies the integration of renewables into the national grid. more and more important.
The forecasts made by

/& Capfor Online help us to
get better overlook of the
& é adequacy situation for
the upcoming days."

Paavo Pietila,

Reliable forecasts Forecasting Enables Specialist, Fingrid Oyj
for the next error . '
; increased
7 days <5% grid
reliability

12/06/2020  VTT — beyond the obvious



Presenter
Presentation Notes
Finland is one of the forerunners of Combined Heat and Power (CHP), with almost one third of its electricity generation coming from CHP plants. The market share of electricity produced from CHP is unmatched by any other country. Nuclear Power is another essential element of Finland’s energy system, accounting for a 33.7% share of domestically produced electricity.
 
Being a member of the Nordic Electricity Market, Finland needs a source of reliable information on the total output of its power plants. This knowledge is essential in operating the Finnish grid, but also in determining how much electricity must be imported from neighbouring countries.
 
This was the main driver behind the development of CapFor Online, a software platform that forecasts the capacity of all CHP and Nuclear Power plants in Finland for a 7-day horizon. This tool enables Fingrid, Finland's transmission system operator, to assess these two large electricity sources, allowing them to convey the needs of the system to the Nordic Electricity Market.

Today, CapFor Online is at the heart of providing output predictions for Finnish power plants – solving a challenge that is well known by many grid operators. It forecasts the available capacity of a country’s electricity production in a very precise way – boasting an impressive 95-98% accuracy rate (depending on plant model and characteristic) – and can deliver daily forecasts up to 7 days in advance. CapFor Online now supports Finland’s energy market by improving communications, enhancing data availability and transparency and simplifying the integration of renewables into the national grid. Furthermore, the tool’s highly customizable design allows for its adoption in other countries and energy markets.



Driving steel production productivity with an
Intelligent quality monitoring system

Ensuring consistent quality in the complex strip hot rolling
process is of utmost importance in steel production, as process
failures lead to costly delays. To tackle this issue, VTT
developed an intelligent quality monitoring system for SSAB
and Outokumpu. It uses mathematical models for real-time
guality predictions during processing.

Meeting the desired
customer-specific quality
attributes with the quality

monitoring system is a

-\/\- massive business
g advantage, as it ensures

AR\ high customer
. R : : satisfaction and
Early detection of  Significant time Predictable and significant savings
process failures  and cost savings  consistent quality 9 gs.
~with accurately with less process that improves
identified root causes failures and quality productivity, reliability
and immediate process  deviations optimising and customer
adjustments raw material usage satisfaction
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Presenter
Presentation Notes
CHALLENGE:
SSAB and Outokumpu produce steel for industrial use, e.g. for kitchen utensils, containers and automobiles. 

In industrial use, steel quality has to be consistent and faultless. The challenge is that inferior quality is not visible to the naked eye. Process failures and quality deviations cause costly delays, and after all, it is the steelmaker who carries the financial burden of melting and re-working the steel.
The strip hot rolling process is highly complex and thus difficult to monitor. If quality failures pass through undetected, the problems keep on recurring.

SOLUTION:
VTT developed an automated online quality monitoring system and customised it for SSAB and Outokumpu. The automated AI-assisted system crunches raw data from hundreds of sources. It uses mathematical models to form quality predictions during processing. Root causes are accurately identified and the process instantly adjusted.
An interactive user interface gives the process engineer a view to detailed real-time information about the process. 
By adjusting process values, the operator can alter the output. As data accumulates overtime, it forms trends that make the reasons behind the shifts in quality visible. The aim is to further develop the dashboard so that the overall quality is represented by just one value. 

BENEFIT:
Early detection of process failures and quality deviations means they can be fixed before things escalate. Problems can range from customer complaints to logistics costs.  
With intelligent quality monitoring systems, steel manufacturers can enjoy reliable yield with significant time and cost savings due to optimised use of raw material. 
Predictable quality 
 Accurate results and predictable quality ensures high customer satisfaction and a sound reputation. 

COMPETITION
Meeting the desired standards of strength and safety is a massive business advantage. 
Introducing the quality monitoring system to all production sites multiplies Return on Investment. 

�����
�


EKG ennustaa paremmin kuin sydanlaakari
— mutta el kerro miten

THE DAILY NEWSLETTER
Sign up to our daily email newsletter

Deep neural networks can predict mortality from 12-lead
electrocardiogram voltage data

NewScientist

News Technology Space Physics Health Environment Mind Crosswords Vide

Al can predict if you'll die
soon — but we've no idea
how it works

000000

TECHNOLOGY 11 November 2019

By Donna Lu

BURGER/PHANIE/SCIENCE PHOTO LIBRARY

Artificial intelligence can predict a person’s chances of dying within a ID'“:'
vear by looking at heart test results — even when they look normal to atsel
strol

doctors. How it does so is a mystery.

Brandon Fornwalt at healthcare provider Geisinger in Pennsylvania, US

and rallaesoriac tackaed arn AT with avaminine 1 77 millinan

Sushravya Raghunath, PhD®, Alvaro E. Ulloa Cerna, MS™, Linyuan Jing, PhD®, David P. vanMaanen, MS®,
Joshua Stough, PhD*, Dustin N. Hartzel, BS®, Joseph EB. Leader, BA® H. Lester Kirchner, PhD®, Christopher W.
Good, DO?, Aalpen A. Patel, MD®, Brian P. Delisle, PhD', Amro Alsaid, MBBCh?, Dominik Beer, DO,
"Christopher M. Haggerty, PhD®*, 'Brandon K. Fornwalt, MD, PhD®4*

“Department of Imaging Science and Innovation, Geisinger, Danville, PA, USA

“Biomedical and Translational Informatics Institute, Geisinger, Danville, PA, USA

“Department of Computer Science, Bucknell University, Lewisburg, PA, USA

%Heart Institute, Geisinger, Danville, PA, USA

*Department of Radiclogy, Geisinger, Danville, PA, USA

Department of Physiology and Cardiovascular Research Center, University of Kentucky, Lexington, KY, USA
‘contributed equally

The electrocardiogram (ECG) is a widely-used medical test, typically consisting of 12 voltage versus time traces
collected from surface recordings over the heart. Here we hypothesize that a deep neural network can predict
an important future clinical event (one-year all-cause mortality) from ECG voltage-time traces. We show good
performance for predicting one-year mortality with an average AUC of 0.85 from a model cross-validated on
1,775,926 12-lead resting ECGs, that were collected over a 34-year period in a large regional health system.
Even within the large subset of ECGs interpreted as “normal” by a physician (n=297,548), the model performance
to predict one-year mortality remained high (AUC=0.84), and Cox Proportional Hazard model revealed a hazard
ratio of 6.6 (p<0.005) for the two predicted groups (dead vs alive one year after ECG) over a 30-year follow-up
period. A blinded survey of three cardiologists suggested that the patterns captured by the model were generally
not visually apparent fo cardiologists even after being shown 240 paired examples of labeled true positives
(dead) and true negatives (alive). In summary, deep learning can add significant prognostic information to the
interpretation of 12-lead resting ECGs, even in cases that are interpreted as “normal” by physicians.

Source: https://arxiv.org/ftp/arxiv/papers/1904/1904.07032.pdf

Caj Sodergard



https://arxiv.org/ftp/arxiv/papers/1904/1904.07032.pdf

FCAI - huippututkimuksen
tuloksia suomalaisen
teollisuuden kayttoon



What is FCAI?

FCAI

Finnish Center for Artificial Intelligence FCAI is a nation-wide community of
experts in artificial intelligence in Finland

Initiated by Aalto University, University of Helsinki,
and VTT Technical Research Centre of Finland

Director Academy Professor Samuel Kaski

Brings together pioneering expertise and top
talents in academia with industry and public
sector to create new Al needed for solving

real-life problems REAL A
REAL PEOPLE
In 2019 gained the Academy of Finland REAL WORLD
flagship status, a standing only granted
to six centers of excellence of high TRUST & ETHICS

quality and high societal impact

fcai.fi



Seuraava FCAI Industrial tyopaja 24.8.
Aihe: pyorivat koneet ja ennakoiva

FCAI Company CO”a kunnossapito — ja Al

FCAI creates Al benefitting industry and society including
* 20+ partners in FCAI membership program
* 50+ FCAI ecosystem members

[ CARGOTEC CURIOUS Al .wsa @ ESPOO G"'_IH—CL.ARIN .SMB

CscC

FORUM v s
VIRIUM M wuawer  (Mbrain NESTE «

HELSINKI ° WARTSILA

MNOKIA, Bell Labs QE“U|D|A. @ OP m PLANMECA Re’aktor [ LEARN MORE



https://fcai.fi/for-industry-and-public-sector

bey©°nd

the obvious

First Name Surname @VTTFinland www. vtt. fi
firstname.surname@vtt.fi @your_account
+358 1234 5678
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