
AI: missä mennään -
käytännön sovelluksia

Automaatioseuran webinaari
15.6.2020
Heikki Ailisto, VTT

11/06/2020 VTT – beyond the obvious



11/06/2020 VTT – beyond the obvious

Tekoälyteknologiat nyt ja arvaus tulevaisuudesta

Käytännön sovelluksia

FCAI - huippututkimuksen tuloksia suomalaisen teollisuuden käyttöön

Sisältö



Tekoälyteknologiat nyt ja 
arvaus tulevaisuudesta

11/06/2020 VTT – beyond the obvious



Miten asiaa katsomme: 
”Tekoäly” vai ”tekoälyteknologiat”

4Tekoälyn kokonaiskuva



Missä mennään

 Koneoppiminen*, erityisesti syvät neuroverkot, 
ovat ylivoimaisia aiempiin hahmontunnistuksen, 
luokittelun ja ennakoinnin menetelmiin nähden. 

 Menetelmät eivät ole uusia: laskentateho, data, kehitystyökalut 
ovat parantuneet merkittävästi.

 Toimiakseen ne tarvitsevat kuitenkin paljon hyvälaatuista ja 
“luokiteltua” opetusdataa. Siksi hyvin toimiva IT ja 
tiedonkäsittelyprosessit ovat välttämättömiä.

 Nämä menetelmät eivät kuitenkaan ratkaisu kaikkiin maailman 
ongelmiin. 
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Image from Jeff Clune:
Deep Learning Overview

* ML = machine learning, 
including **DNN = deep
neural networks or “deep
learning”

“Jos ei ole hyvää dataa, ei tule toimivaa tekoälyä”



“Viiden vuoden kuluttua meillä voi olla tekoälyä, joka kykenee 
järkeilyyn arkipäivän tilanteissa.” – Jim Spohrer

”Tekoälyn kolmas aalto yhdistää nykyiset tilastolliset ja 
symbolipainotteiset menetelmät ohjaamattomaan oppimiseen.” 
– Harri Valpola 

“Vaikka Google Alpha Go voitti ihmisen Go:ssa, se ei tarkoita, 
että tekoäly tiesi pelaavansa.” – John Shawe-Taylor 

1. Datavetoinen tekoäly (ML, DNN) ja perinteisemmät
insinööritieteiden mallit toimivat yhdessä (“hybridi”) 
käytännön teollisissa sovelluksissa. (0 – 5 v)

2. Tekoälyn kolmas aalto: abstrahointi ja päättely
(symbolinen AI) ja datavetoinen yhdentyvät.
(5 – 10 v)
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 “Helposti digitalisoituvat” alat edellä myös AI:ssa: finanssi, 
media ja vähittäiskauppa

 Militäärisektori

 Terveys ja valmistava teollisuus tulossa

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

Finanssi ja vähittäiskauppa edelläkävijöitä
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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 
country´s available energy production capacity. It improves 
communications, enhances data availability and transparency 
and simplifies the integration of renewables into the national grid.

Reliable forecasts 
for the next

7 days

Forecasting 
error 

< 5%

Enables

increased 
grid 

reliability

"When operating the 
electrical system the 

forecasts have become 
more and more important. 

The forecasts made by 
Capfor Online help us to 
get better overlook of the 

adequacy situation for 
the upcoming days."

Paavo Pietilä,
Specialist, Fingrid Oyj

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.
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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 
quality predictions during processing.  

Meeting the desired 
customer-specific quality 
attributes with the quality 

monitoring system is a 
massive business 

advantage, as it ensures 
high customer 

satisfaction and 
significant savings.Significant time 

and cost savings
with less process 

failures and quality 
deviations optimising

raw material usage

Predictable and 
consistent quality

that improves 
productivity, reliability  

and customer 
satisfaction

Early detection of 
process failures 

with accurately 
identified root causes 

and immediate process 
adjustments  

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

Caj Södergård

EKG ennustaa paremmin kuin sydänlääkäri 
– mutta ei kerro miten

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


FCAI - huippututkimuksen 
tuloksia suomalaisen 
teollisuuden käyttöön
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fcai.fi

What is FCAI?
• Finnish Center for Artificial Intelligence FCAI is a nation-wide community of 

experts in artificial intelligence in Finland

14

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

• Brings together pioneering expertise and top 
talents in academia with industry and public 
sector to create new AI needed for solving 
real-life problems

• In 2019 gained the Academy of Finland 
flagship status, a standing only granted 
to six centers of excellence of high 
quality and high societal impact

• Director Academy Professor Samuel Kaski



FCAI: company collaboration
FCAI creates AI benefitting industry and society including
• 20+ partners in FCAI membership program
• 50+ FCAI ecosystem members 
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LEARN MORE

Seuraava FCAI Industrial työpaja 24.8.
Aihe: pyörivät koneet ja ennakoiva

kunnossapito – ja AI

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