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Rotating machinery impact

* Nearly all the generated electric energy produced by large rotating machinery

» Rotating machinery responsible for half of the global and 2/3 of the industrial energy
consumption

« Even incremental improvements signify vast energy and material savings

*  With new ICT methods we can achieve major breakthroughs
» climate change
» sustainable society
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ARotor - Full scale rotor laboratory
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AROTOR Rotors for a sustainable future Assistant professor Raine Viitala

Aalto University
Rotor Laboratory
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Rotordynamics Design, manufacture Condition monitoring Aerostatic bearings

and metrology

Lateral & torsional Design for operating conditions Virtual and loT sensors Robust frictionless motion for rotors
openTorsion python library Predictive 3D grinding Fault detection & RUL prediction Precision engineering

Large rotor systems 4-point roundness & electric runout Machine learning & Al Dramatic energy savings

Electric powertrains Rolls in paper and steel industry Marine, pumps and paper industry Game changer

Entrepreneurial attitude and close collaboration with fellow researchers and industry
Analytical modelling, numerical simulations, and full-scale experiments in laboratory and in situ

Modern signal processing methods as a co-operation with audio researchers
I

Artificial intelligence with deep learning & data-driven modelling

A Aalto-yliopisto ity
Aalto-universitetet - )
B Aalto University Jineering



Autonomous Mobility

Assistant Professor Risto Ojala
risto.j.ojala@aalto.fi
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AMLab briefly

Experimental research of mobile
machinery & related technologies

» Focus on perception solutions for
intelligent & automated vehicles

« Other topics also in portfolio, e.g.
powertrain optimization

Lab personnel:
- Head: Risto Ojala
- Laboratory engineer: Jesse Pirhonen

- 7 doctoral researchers, 2 research
assistants
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Vehicles: Alex

Automated vehicle

ROS (Robot operating
system) + Autoware

LIDAR, GNSS, cameras, (&
wheel odometry...

A Aalto-yliopisto ity
Aalto-universitetet - )
B Aalto University Jineering



Segmentation of snowy road

Task: segment e
é.

drivable area from
camera images

Self-supervised
method,
automated
learning from
driving data

Based on recent
visual foundation
model (DINOv2 by
Meta Al)
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LIDAR data denoising

Snowfall causes noise in
LIDAR data

Prevents downstream

tasks (obstacle detection,

motion planning,
navigation...)

Noise needs to be filtered
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Road friction estimation

Camera-based estimation of road friction in winter road conditions

Lightweight deep learning model with uncertainty quantification
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Rengasanturitiedon hyodyntaminen tien
kunnossapidossa

RoadCloud — Timely road maintenance actions
* 30 % of road maintenance decisions are wrong: huge cost issue and environmental load

Car fleet data collection a
* Instrumented cars &

* 3G data link to cloud

Cloud

* Receive data from the fleet

* Fuse data to road p

* Maintain database for road
conditions

Refined data to Subscribers

* Road weather monitoring centers

- trigger timely road maintenance

actions (Destia, FMI & YIT)

* Warn drivers (navigators, mobile
phones, HERE )
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DigiTwin Lab

Riku Ala-Laurinaho
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What is a digital twin?
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DIMECC

Necoverse project: Remote operations

use Cases

Elevator inspection

Kone elevator inspection done remotely
using metaverse technology. Onsite
collaboration with inspector, maintenance,
client or manufacturer with augmented
reality glasses and software.

Cooperation: Aalto, VTT, Kiwa
Location: Aalto Research Lab, Espoo
Pilot timeline: during 2024

Visual NDT inspection

Visual pipe weld inspection done remotely
using metaverse technology. Onsite
collaboration with inspector, maintenance
or client with augmented reality glasses and
software.

Cooperation: TUAS, VTT

Location: Machine Technology Centre,
Turku

Pilot timeline: during 2024
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FLAGSHIP DEMONSTRATOR: Mobile Electrical Machine Research Platform

Real time simulation

Virtual generic machine model

Hydraulic Aux
Powerpack

Heat exchanger
and filter
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Main Joint — Steering cylinders
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Dolores

VFD

VFD

Thermal
Management
¢ Wheel motors
* Brake resistor

* Pump motors
* Pump case flushing

Bucket Cylinders’ Hydraulics
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Fluid Power lab

Mechanical
powertrain test rig

- Two large units — one
is the motor and the
other is the load
generator

.

SSE T R R

Safety switch boxes
- Incoming cables from drives are installed
- Missing phase cables to the motors

Steering hydraulics test rig (Dolores)
-Has been moved to a new position

- Boom is removed

- Features both actuating and loading
cylinders

Bucket hydraulics test rig
- Two large frames
- More in Juho's presentation

Aalto University
School of Engineering
|

21



Speed

Generative Design of Model-Based Engineering

Systems

v

Time

The system is given a task
to solve, e.g. drive a driving
cycle and minimize
consumption

Cost

ICEV

Emissions

. The best feasible solutions
are given to the designer as
a Pareto optimal front.

The system has a library of .
models of compoents, which

the framework will arrange

into powertrains.

Utilizing reinforcment
learning and other methods
to find suitable candidates.

Main focus of the research
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ADDLab

Mika Salmi

Apulaisprofessori
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Uudet materiaalit, hitsausmenetelmat,
valmistustekniikat, 3D-tulostus
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ADD Lab -3D tulostu Iboratorio
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Oma laite- ja teknologiakehitys
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Uusi EOS M290

o 250 x 250 x 325 mm

« Eri metallit / metalliseokset

» Lasersulatus suojakaasussa
* Nollapistekiinnitin

« Optinen tomografia — laadun valvonta
 Rakennuskammion pienennin — materiaalitutkimus
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Teollisen sovellutuksen esimerkkeja

3D-tulostettavaksi Uudelleen suunniteltu Ei suunniteltu 3D-
suunniteltu 3D-tulostettavaksi tulostettavaksi
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Mechatronic Circus 9.4.2026
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