RESEARCH GROUP
PRESENTATION

Prof Anton Rassolkin
Head of Research Group

MECHATRONICS AND
AUTONOMOUS
SYSTEMS

RESEARCH GROUP



OUTLINE

MECHATRONICS AND AUTONOMOUS SYSTEMS RESEARCH GROUP
MAIN ACTIVITIES

= Bectromechanics and "I‘t} hatronics, with ular emphasis on the design,
integration, and control of the systems in machinery and dectnc vehicks

= Modeing and testing of electrical drive systems, l-,l.m"c the development and
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Integration, at.t.':rrm,- and contral usng the ROS framawork
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LABORATORIES

* E-Vehicies lstoratory (
sinad Robolics and Machire Vision Laborstory (EDU+ )

= Prototyping Laboratory (EDU+ )
= Mechatronics Lsboratory (EDV)
= Worlds of Mechatronics (EDU)

* Auteromaus Systems hub (EDU)
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OTHER ACADEMIC ACTIVITIES
ACTIVITIES IN PROGRESS

» Cooperation of Universities In Central and Easten Ewrope (CUCEE), snce 2000 -

vrs

+ CA22151 Cyber-Physical systems and digital twins for the decarbonisation of "cﬁ: ‘
enengy-intensive industries (WG3 - WGA)

* JEEE Estonia Section VTS Chapter

VA25018 " “Advancing Swedish Estonian Collaboration for Sustainable Blectrical *= "% '
Engineering Education — TalTech & Lund® * (01.09.2025-31.12.2025) PL:
Mahmoud [brahim; Swedish Estonian Collaboration.
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MECHATRONICS AND AUTONOMOUS SYSTEMS RESEARCH GROUP
MAIN ACTIVITIES

Electromechanics and mechatronics, with particular emphasis on the design,
integration, and control of the systems in machinery and electric vehicles

Modeling and testing of electrical drive systems, including the development and
application of Digital Twin technologies

Industrial robotics and mobile systems, with particular emphasis on system
integration, autonomy, and control using the ROS framework

Flexible machine vision services, encompassing the entire pipeline from model
’Eralnlng t?Hrgﬁl-world deployment, with specialized expertise in Hyperspectral
maging

Design and optimization of microwave filters using machine learning techniques,
with particular emphasis on their applications in signal processing and modern
communication systems
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Anton Rassolkin, PhD
ETIS

Tenured Associate Professor

Head of Mechatronics and Autonomous Systems Research Group
Programme Director (Mechatronics - English)

Programme Director (Electrical Engineering and Mechatronics)

Fields: Electrical Drives; Electric Vehicles; Digital Twins;
Mechatronics;



Daniil Valme
ETIS

Early Stage Researcher
PhD Student

Fields: Maschine Vision; Hyperspectral Imaging (HSI);
Mechatronics;



Diana Belolipetskaja
ETIS

Early Stage Researcher
PhD Student

Fields: Middleware, ROS, Mobile platforms;



Even Sekhri, PhD
ETIS

Lecturer

Fields: Microwave Filters; Machine Learning; Signal
Processing; Mechatronics;



Mahmoud Ibrahim, PhD
ETIS

Researcher
PhD Student

Fields: Electrical Drives; Modelling; MATLAB;



Johannes Muru
ETIS

Early Stage Researcher
PhD Student
Industrial robotics specialist

Fields: Industrial robotics;



Kenari Koonik

Study Assistant

Fields: Mechatronics labs; Students activities; Wokrshops;



Rolando Antonio Gilbert Zequera
ETIS

Early Stage Researcher
PhD Student

Fields: Batteries; Data analysis;



Martin VOip

Study Assistant

Fields: E-vehicles lab; BFMC;

Kevin Lindlaan

Study Assistant

Fields: Industrial robotics; Automation;

Sven Rosenberg

Study Assistant

Fields: Electrical drives; Control of Electrical Machines;



Margus Tonissaar, PhD

Educational Quality and Development Expert




Mobile platforms

Digital Twins
Electric Vehicles

Students activities

Hyperspectral Imaging (HSI) Data analysis

MaSChine VVisionMiddleware Batteries
Industrial robotics Signal Processing

MATLAB Electrlcal Drives

Machine Learning

. Mechatronics
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LABORATORIES

E-Vehicles laboratory (R&D)

Industrial Robotics and Machine Vision Laboratory (EDU+R&D)
Prototyping Laboratory (EDU+R&ND)

Mechatronics Laboratory (EDU)

Worlds of Mechatronics (EDU)

Autonomous systems hub (EDU)
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NRG-103

Areas of interest of the e-Vehicles laboratory cover a wide range of electrically operated
vehicles - light vehicles, electric cars, mobile platforms, water transport, drive parts of large
transport vehicles, etc.
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E-SOIDUKITE LABORI LOPUTOO TEEMAD

« MATLAB-koodi arendamine mobiilirakenduse jaoks e-tdukeratta parametriseerimiseks
reaalajas monitooringuks ja analltsiks

« Keskkonnatingimuste moju elektrilise veosiisteemi todkindlusele ja joudlusele

 Juhendaja: Prof. Anton Rassolkin
anton.rassolkin@taltech.ee

MECHATRONICS AND



E-SOIDUKITE LABORI LOPUTOO TEEMAD

Anduripohise slisteemi arendamine rataste seisukorra monitooringuks

Andmete kogumise ja tootlemise stisteemi arendamine rataste seisukorra hindamiseks
erinevates tingimustes

Veebipohise juhtimise ja automaatse SQL-andmelogimise ning ohutuskontrolliga akude
tihjendusstisteemi projekteerimine ja rakendamine

Juhendaja: Diana Belolipetskaja, doktorant-nooremteadur
diana.belolipetskaja@taltech.ee




INDUSTRIAL ROBOTICS AND MACHINE VISION LABORATORY
NRG-201
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INDUSTRIAL ROBOTICS AND MACHINE VISION LABORATORY
NRG-201
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TOOSTUSROBOOTIKA LOPUTOO TEEMAD

Tehisintellekti rakendamine kahe manipulaatoriga robotsiisteemide autonoomseks
juhtimiseks

« ABB Yumi
« Python

Paindtootmisliini energiatohususe eksperimentaalne hindamine
» Festo FMS
« PLC programmeerimine (Siemens)
« HMI arendus (WinCC)

SCARA toostusroboti juhtimine kasutades ROS2-raamistikku
« KUKA KR6 R500 Z200-2
« ROS2

Juhendaja: Johannes Muru, doktorant-nooremteadur
johannes.muru@taltech.ee
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HYPERSPECTRAL IMAGING AND MACHINE VISICN
RESEARCH IN PROGRESS

Using Hyperspectral Imaging (HSI) onboard of unmanned
ground vehicles for inspection and navigation purposes

« Unstructured terrain perception

« Implementation of embedded systems

» Developing new processing techniques

Application of board-level spectral sensors
« Material detection in industrial applications

RGB colour composite image of HSI
terrain dataset

=% .,.-.:._‘ _‘}_? - ~7 g
Classification result for 9 bands using
Min-Max Pooling

Min-Max Pooling

S i

Classification result for 25 bands using T
Min-Max Pooling
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PROTOTYPING LABORATORY
NRG-202

The laboratory has up-to-date workplaces which students can use for both projects and
thesis works

MECHATRONICS AND
AUTONOMOUS
SYSTEMS

R 1 GROUP

EMS
ESEARCH GROUP



MECHATRONICS LABORATORY
NRG-211

The laboratory is equipped with TEKLAB workstations, including soldering and d
soldering stations, signal generator, digital oscilloscope, power supplies, etc.
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MEHHATROONIKA LABORI LOPUTOO TEEMAD

- ABB elektriajamite demo-susteemi rakendamine hariduslikel
eesmarkidel juhtimiseks ja monitooringuks.

 Eriotstarbeliste elektriajamite juhtimine — Festo samm- ja
servomootorajami siisteemide joudluse hindamine.

« Juhendaja: Prof. Anton Rassolkin
anton.rassolkin@taltech.ee
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WORLDS OF MECHATRONICS
NRG-221

The laboratory dedicated to student activities,
workshops, and the popularization of
mechatronics. The lab is designed to foster
collaboration, innovation, and creativity,
offering a supportive environment for
students to explore mechatronics concepts.

It also serves as a hub for outreach

programs, promoting interest in mechatronics

among young learners and the wider
community.
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AUTONOMOUS SYSTEMS HUB
NRG-235

The Autonomous Systems Hub is a
dynamic learning environment for

students to develop skills in mobile
robotics and autonomous vehicles.

It provides hands-on experience with
cutting-edge technology, fostering
innovation and expertise in designing,

programming, and testing autonomous
systems.
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BOSCH COMPETITION

@ BOSCH

Invented for life

Bosch Future Mobility Challenge is an international
technical competition initiated by Bosch Engineering
Center Cluj in 2017. The competition invites student
teams every year to develop autonomous driving and
connectivity algorithms on 1/10 scale vehicles.

« Getting experience with embedded systems (Jetson
Nano, Intel RealSense, etc)

« Developing project management skills
« Team work experience
« 4 years of participation

« TOP 10 /46 in 2021;

« TOP8 /60 in 2024;

« 2nd place in 2025;



THANK YOU FOR YOUR ATTENTION!

Anton Rassolkin, PhD
Tenured Associate Professor of Mechatronics

https://taltech.ee/en/mechatronics-and-autonomous-systems




