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AIKO briefly

* A broad collaborative project strengthening the ability of SMEs to apply
artificial intelligence and machine learning in automation solutions.

* Implementers: TAMK, OAMK and TAU - three parallel projects with a joint
work programme.

* Duration: 1 January 2025 — 31 December 2026.
» Co-funded: South Savo ELY Centre

 Target group: automation companies, higher education institutions and
students.
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Goals of AIKO

1. Demonstrations based on data from
companies Fintraffic and water
companies (Oulu, Tampere, Nokia).

2. A guide for SMEs (Small and
Medium-sized Enterpises) in the
automation sector on applying Al,
including a roadmap for Al in design
work.

3. Network and ecosystem with
communication channels, rules, and
service concepts.

4. Workshops presenting current topics
and results of the AIKO consortium.
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AIKO Work Packages

TP1: Project management

TP2: State-of-the-art Al solutions in
automation

TP3: Demonstrations

TP4: Workshops

TP5: Al application guide for automation
TP6: Ecosystem and network

TP7: International collaboration

TP8: Communication and dissemination
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AIKO Web Pages

C "] Tampereen yliopisto
Tampereen ammattikorkeakoulu

— AIKO — Tekoalyn
soveltaminen yritysten
automaatioratkaisuissa |
koA Tekodly aukomaatiosso Tampereen
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AIKO - Tekoélyn soveltaminen yritysten automaatioratkaisuissa n
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Contact Information

«  TAMK:
« Antti Valimaki (Antti.Valimaki@tuni.fi, +358 505
284 666),
*  Outi Rask (Outi.Rask@tuni.fi, +358 406 627 571)
«  OAMK: °

« Hanna-Leena Huttunen (Hanna-
leena.huttunen@oamek.fi, +358 504 786 537)

»  Petri Junttila (Petri.Junttila@oamk.fi )
» Tero Hietanen (Tero.Hietanen@oamk.fi)

«  TAU:

« David Hastbacka (David.Hastbacka@tuni.fi, +358
405 191 5006)

* Antti Kolehmainen (Antti.Kolehmainen@tuni.fi)
« Sergio Moreschini (Sergio.Moreschini@tuni.fi)
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AIKO-TAMK Al Research

1.  Soveltamisopas

SENSOR DATA
STREAMS

2. Machine learning demos

® O O

o Case Finntraffic 0~ 0-0- aA—
o Case Tampereen vesi A ©
o B

o Case Nokian vesi

PLANT OVERVIEW

3.Generative Al tools to support engineering
work

o Checking the commersial tools for Al
supported engineering work

o Studying the possibilities of Al in supporting
automation engineering work in general
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Soveltamisopas (Application guide)

™ r Euroopan unionin
~I"] Tampereen yliopisto osarahoittama
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. . ] . AIKO - Tekoalyn soveltaminen yritysten automaatioratkaisuissa n
information obtained in the
project, e.g.: |

Soveltamisopas

[ ]
o I 2 e S e a rC h l I I ate rl a I S Soveltamisopas paivittyy hankkeen aikana. Tahan koostetaan hyvia kaytanteita,

hankkeen aikana kerattyja tai tuotettuja aineistoja seka tekoalytyokalujen
soveltamiseen liittyvien demonstraatioiden kuvauksia ja esittelyita.

n
. D e l I l O p re S e | I ta tl O | l S Soveltamisopas kehittyy koko hankkeen ajan ja etsii muotoaan joulukuuhun 2026 asti. Hiljalleen ténne

kerataan hankkeen aikana syntyvaa materiaalia. Lopputuotoksen soveltuvista osista tulee myos ladattava
pdf-versio.

n
. 1. Tekodlyn merkitys automaatioalalle nyt ja lahitulevaisuudessa
o Tekodly ja koneoppiminen

o Tekodly automaatiosovelluksissa
o Tekodlyavusteinen automaatiosuunnittelu
u " . Hankkeessa tuotettujen yleishyddyllisten demonstraatioiden esittelyt
. P u b | I Catl O n S o Tampereen vesi: Kemikaaliannostuksen optimointi
= Kemikaaliannostusdemon tiedostot GitHubissa &
o Tampereen vesi: Energiankulutuksen ennustaminen ja poikkeamien tunnistus
o Nokian vesi: Raakavesikaivojen pumppujen taajuuschjaukset

= Demon esittelyvideo 2
= Taajuusohjausdemon tiedostot GitHu"

™~

Microsoft Excel
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TUNNEL LUMINANGE MEASUREMENT ANALYSIS & | 9

From luminance measurement to data-driven insight with XGBoost ACCURATE | DATA-DRIVEN  MACHINE  RELIABLE

C as e F i n t ra ffi c 1 : MEASUREMENT | ANAWISIS:  LEARMNIG)  DECISIONS
Luminance

@ DATA & CORRELATION

Features Luminance

Sample X, X, X, L (cd/m?)
measurement T ;
Mikko Karpansaari A

W ‘ . FEATURE CORRELATION (PEARSON)

e 1.0
X, ] 068 024 031 \
= ) 0.5
X, | 068 ] 018 0.42
R 0
i -024 -0.18 -0.33
0.5
X, |F0:310|®oia2R 033 . 5

XGBOOST MODELING PIPLINE
FEATURE IMPORTANCE )
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Analytics of Luminance Measurements

In Road Tunnels

. Luminance measurements were collected by
Fintraffic

. Luminance meters located along roads are affected
by air pollution. Lens contamination leads to
inaccurate lighting control at tunnel entrance

. The purpose of the study was to analyse whether
sensor drift caused by lens contamination can be
detected from luminance data

. Sun and weather data were added from open
sources to explain the large variance in luminance
measurements

o Weather data: Finnish Meteorologial Institute
(FMI)

o Sun data: pvlib (Python library)

TUNNEL LUMINANCE MEASUREMENT ANALYSIS & | @

From luminance measurement to data-driven insight with XGBoost

ACCURATE DATA-DRIVEN MACHINE RELIABLE
MEASUREMENT ANALYSIS LEARNING DECISIONS

8 ) DATA & CORRELATION
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« Feature scaling + Regularization + Residual analysis

1. DATA PREPROCESSING 2. TRAIN / TEST SPLIT 3. XGBOOST TRAINING 4. MODEL EVALUATION
+ Missing value handling * K-fold cross validation « Gradient boosting * RMSE / MAE / R
« Outlier detection « Stratified sampling + Tree ensembles + Cross-validation score

« Luminance prediction
+ Uncertainty estimation 00 02 04 06 08 1.0

FEATURE IMPORTANCE

x

Importance

(9
OUTCOME - @ 2
Accurate luminance prediction and correlation insight e
to support tunnel lighting design and safety. OPTIMIZED LIGHTING

DESIGN

v il

ENHANCED SAFETY DATA-DRIVEN
AND RELIABILITY DECISIONS
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Case Fintraffic 2:

Mikko Karpansaari, Saku
Kyheroinen and Eero
Saha
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The effects of changing speed limits

» We are investigating how changing
speed limits affect driving speeds,
travel times and traffic flow on
congested road sections.

* |n addition, will changing signs reduce
accidents or their severity?

* The investigation is still in progress.
Results from the pilot station, more
extensive results later.
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Case

Tampereen Vesi 1:
Chemical dose
optimization

Joni Peltokangas
Feat: Insta Automation
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Chemichal dose optimization

» Use case
o Water treatment process
o Goal: optimal chemical dosing a target
turbidity
» What was demonstrated

oAl predicts dose from raw water
conditions

o Simulated process outcome (turbidity)

» Automation perspective

oAl enables adaptive, data-driven
decision support instead of static rules
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Methods, Fit & Results

« Techniques
o LightGBM
o Model based optimization loop

« Why this technology fits this use case

o Process is nonlinear and variable a ML
handles this well

o Data is tabular industrial data a ideal for
LightGBM
* Results
o Reduced over/underdosing
o Adapts to changing conditions
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Case

Tampereen Vesi 2
Pump energy
consumption

Eero Saha
Feat: Insta Automation

Euroopan unionin
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Project overview

* The goal is to analyze pump
energy consumption and detect

anomalous behavior.

* The project is being conducted
In collaboration with Tampereen
Vesi and Insta.

* Research is ongoing, and early
results are promising.
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How ML and LLMs are used

 LLMs support tasks including
architectural planning and
coding. For educational
purposes, most of the work is
completed by hand.

* Machine-learning models are
trained using the available
data.
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Case Nokian Vesi 1:
Frequence of pumps

Saku Kyheroinen
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Predictive control model for the frequency of pumps

« The goal of the demo is to create a predictive
control model for the frequency of pumps in a
water utility's raw water wells. AN

« A machine learning pipeline was implemented,
with selectable model types:
* Linear regularized models
 LightGBM
* Neural network-based options

PR | SRS

 All model types used achieved accurate
predictions.

.
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Case Nokian Vesi 2:
Energy efficiency of
pumps

Saku Kyheroinen
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Energy efficiency of pumps

* The aim is to study the change in the
specific energy of pumps in the long
term and to examine the effect of
different well cleaning methods.

* Predicting the change in specific
energy in the long term is accurate,
but predicting the exact level is slightly
less accurate.

 Research work continues.
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Some Examples of Commercial Tools

https://projects.tuni.fi/aiko/s 5 ,
oveltamisopas/tyopajat/aiko “El— |IBE
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