




















KEYWORDS: green transition; urban design; ur-
banism; planning; building performance; daylighting; 
sustainability; Smart City; Future City; landscape 
architecture; participatory planning; digital urban 

-
tion; history of architecture; life cycle assessment
The research work of the Academy comprises 
the practical and analytical cycle of architectural 
design and urban planning, integrating different 

spheres related to the functioning of the society, 
-

search topics are related to current issues related 

The research team has top expertise in the fol-

 Smart Cities/Urban transition processes 
 

  

 Performance analysis of built/urban envi-

 Digital Urban Twins/Participatory plan-
 
 

 Urban data analysis/Complexity research 
 

 -

Academy of Architecture
and Urban Studies

, two books were published:
 

search for a location and the architectural his-

  
Smart City Code: Gov-

ernance Handbook for Digital Transformation 
Managers in the Public Sector

years of intensive, globally-oriented research 
conducted through a collaboration between 

global survey on smart city governance practices 

centred smart cities, it establishes a comprehen-
sive, evidence-based framework for governing 
the strategic, technical, and operational dimen-

 Renewable ENergy-based
Positive Homes

 Quantum Inspired Valuation
of circular real estate

 Demonstrating a model of
collaborative pre-fabricated reinvention 
of modernist districts into cosy living 
environments

Lykouras, I.; Mora, L. (2025). Material matters:
Recommendations for the analysis of relational 
spaces in sociotechnical transition studies. Tech-
nology in Society, 80, #102764. DOI: 10.1016/j.
techsoc.2024.102764. 
Wang, L.; De Luca, F.; Janssen, P.; Bui, D. P. T.; 
Chen, K. W.; Yuan, C. (2025). A cross-platform
optimization system for comparative design explo-
ration of competing concepts and strategies. Jour-
nal of Building Engineering, 115, #114413. DOI: 
10.1016/j.jobe.2025.114413. 
Haque, Md. N.; Beckers, D.; Costales, E.; Aad, S.; 

A systematic review 
of research on just, equitable, responsible, and 
inclusive smart cities. Technology in Society, 83, 
#103050. DOI: 10.1016/j.techsoc.2025.103050.



KEYWORDS: multiple criteria management 
strategies; building information modelling 

management; building life cycle; technical 
conditions of housing; disaster resilience of 
built environment; civil engineering education; 
construction regulations, normative materials, 
standards; utilization of oil shale ash in the 
production of building materials; energy saving 
materials for the renovation of buildings

The research group approaches the building 
lifecycle as a whole, integrating the construc-
tion process and its outcomes with management 
strategies, technologies, building materials, 

Research involves the following studies:

 
constituents based on oil shale ashes from 
electrostatic precipitator systems;

 
shale combustion solid wastes;

 
the residues of oil shale processing;

 Frost resistance of various concretes and 
comparison of their test methods;

 
timber;

 Durability characteristics (vapour and wa-

The Research and Testing Laboratory of Building 
Materials

methods and equipment for the evaluation of con-
formity for various building products: cement, mor-
tar, grout and concrete products and products from 

Building Lifecycle
Research Group

-
lutions to reduce the climate impacts of the 

broader and narrower sense is an important 
measure for evidence-based environmental 

and its further development were addressed both 
in cooperation with the Estonian construction 
sector and through international cooperation 

 DIGITAL: Research for
Tallinn Digital Twins platform services 

 Housing Decarbonisation
Skills for Climate, Health and Jobs 

 FOUNTAIN: Fostering
sustainable University-industry Techno- 
entrepreneurial Collaborations and 
innovations in Asian universities 

Pikas, E.; Tetik, M.; Seppänen, O.; Vendel, K.-R. 
(2025). Advancing AECO Education: A project-
Based Lean IPD Design Process and Design 
Management Course. International Journal of 

10.1080/15578771.2025.2534334. 

Thomas, A.; Yörük, C. R.; Usta, M. C.; Pantšenko, 
N.-L.; Hain, T.; Uibu, M.; Trikkel, A. (2025).  
Developing Mineral Foam Blocks from Oil Shale 
Byproducts through Accelerated Carbonation.

10.1021/acsomega.5c05438. 

Rawat, A.; Witt, E.; Lill, I. (2025). A Conceptual
Framework for LLM-based Multi-agent System in 
Construction Management. <i>Proceedings of the 
2025 European Conference on Computing in Con-
struction: 2025 European Conference on Comput-
ing in Construction, Porto, Portugal, July 14–17, 
2025.</i> European Conference on Computing in 
Construction. DOI: 10.35490/EC3.2025.218. 



KEYWORDS

radon, energy performance of buildings

topics of energy performance, building physics, indoor 
climate, building services and of some architectural 

-
tiatives are targeted to the development of technical 
solutions and calculation methods for highly energy 
performing and zero energy buildings within active 
cooperation with other research areas such as archi-
tecture, construction economics, building materials 

The main research topics have been focused on 

to solutions for new buildings, the group has been 
extensively working on renovation and development 

Some examples of the research topics and outcomes:
 
development of a simulation methodology for 

 Development of occupancy and internal heat gain 

 
source heat pump in a whole building simula-
tion environment for heating and free cooling 
purposes;

 Development of overheating prevention solutions 
and a temperature simulation based compli-
ance assessment methodology for residential 
buildings;

 Development and validation of a simplified 
energy performance compliance assessment 
method for Estonian regulation based on the 

 Scenario analyses for energy savings and in-
vestment needs within the framework of the 

 Preparation of the Estonian regulation on mini-
mum energy performance requirements, calcula-
tion methodology and the energy performance 

 Preparation of the Estonian Long-term Renova-

 
-

tilation regulation and guidance for ventilation 

Nearly Zero Energy
Buildings Research Group

 
 

guidelines prepared by the European Com-
mission for the implementation of the revised 

Notice (Zero-emis-
sion buildings and 
technical systems 
and indoor climate 
quality parts
work was carried 
out by Jarek Kur-
nitski as the leader 

-
certed Action Cal-

Working Group, the 
leader of the RE-

a result of this work, the zero-emission building 

basis and the air quality management and moni-
toring requirement for non-residential buildings 
was equipped with reasonable and practically 

guidelines have a great impact as they are used 

 

the work carried out within the framework 

updated regulations were prepared setting 
out minimum energy performance require-
ments for buildings, calculation methodology 
and energy labelling principles (entered into 

launched to develop energy performance 
regulations for buildings, which are necessary 

They concern new requirements and limit 
values for zero-emission buildings, updating 
the weighting factors of energy carriers used 
in the calculation of primary energy consump-
tion, and developing minimum thresholds for 

 Centre of Excellence in Energy

 Data-driven assessment of the
 

technologies in buildings

Seyed Salehi, S.S.; Kalamees, T.; Kurnitski, J.;  
Thalfeldt, M. (2024). New typical meteorological
year generation method based on long-term building 
energy simulations. Building and Environment, 256, 
#111504. DOI: 10.1016/j.buildenv.2024.111504. 

Simson, R.; Thomsen, K.E.; Wittchen, K.B.; Kurnit -
ki, J. (2025). Benchmarking Danish, Estonian and
Finnish NZEB requirements with European Com-

 
buildings. Energy and Buildings, 345, #116086. 
DOI: 10.1016/j.enbuild.2025.116086.



KEYWORDS: roads, bridges, geodesy, geoinfor-
matics

The main research topics of the Road Engineer-
ing and Geodesy research group are as follows:

 Research on stabilized pavement layers;
 Development of methodology for elastic pave-
ment design;

 Calculation and optimization of the envi-
ronmental footprint of road construction 
processes;

 Calculation of the CO  footprint of the Es-
tonian asphalt industry and proposals to 
reduce it;

 Research on the road construction materials 

 -

inspection, road network impact analysis, 

 Development of the calculation method for 
steel tube bridges based on the interaction 
between arc and soil;

 Development of bridge managing systems 
and life cycle calculation for bridges;

 
for Soviet era standard reinforced concrete 
bridges according loadings based on Eu-
rocode;

 Geoid modelling research with emphasis on 

 
establishment/validation of gravity data-
bases, geoid modelling computations, mean 
sea surface modelling, studies of shipborne 

Sea;
 Development of technological solutions for 
combining different spatial data acquisition 
sensors in a mobile platform and correspond-
ing data processing;

 -

Road Engineering and
Geodesy Research Group

 a study was conducted to develop as-
phalt mixtures suitable for Estonian conditions, 
while replacing as much bitumen as possible 

the Randvere road in Viimsi municipality was 

Development of continuous
DYNAmic vertical REFerence for maritime
and offshore engineering by applying 
machine learning strategies /
DYNAREF/

 stonian Environmental 
Observatory

 Baltic Sea Dynamics through
4D Modelling and Integrated Earth 
Observation

Rajabi Kiasari, S.; Ellmann, A.; Delpeche-Ell-
mann, N. (2025). Sea level Forecasting using
Deep Recur-rent Neural Networks with High-
Resolution Hydrodynamic Model. Applied 

Jahanmard, V.; Ellmann, A.; Delpeche-Ell-
mann, N. (2025). 
Water Budget Components Using Dynamic 
Topography

Kontson, K.; Lill, K.; Aavik, A. (2024). 
Statistical-empirical pavement temperature 
prediction models based on data from road 
weather stations in Estonia. Road Materials
and Pavement Design, 1. DOI: 
10.1080/14680629.2024.2415347.



KEYWORDS: smart and resilient urban water 
systems including drinking water, stormwater and 

climate change mitigation and adaptation, risk 
analysis; anthropogenic underwater noise, moni-
toring and analysis of underwater ambient sound; 
nondestructive testing, modeling ultrasound 

interaction of deformable structures; ultimate 
limit strength of marine structures; analysis and 
simulation of maritime accidents; simulation and 

Modelling, planning, management and risk 
analysis of urban water systems. Urban water 
system studies are focused on optimization, 
planning, development, management, risk as-
sessment and mitigation of hydraulic systems 
(primarily urban drainage and drinking water 

-
cuses on implementation and improvement of 
digital twins of the systems in order to decrease 

2. Research on ship and marine structures. The 
research focuses on the analysis of the be-
havior of marine structures under ultimate 
and accidental loads; on the analysis of the 
seakeeping performance of midsize fast ships 

3. Underwater acoustics research. The research 
focuses on the analysis of the ambient under-

contribution of anthropogenic noise and its 

4. Non-destructive testing studies: development 
of experimental and numerical methods for 
the development of innovative technologies 
for the inspection and monitoring of modern 

-

focus is on the development of guided wave 
tomography for the structural health monitor-
ing of pipelines and composite structures.

Mechanics of Fluids and
Structures Research Group

 

 A methodology was developed to assess the 

for stormwater management, taking into 

-
ity improvement, heat island mitigation 

assessing small and medium-sized water 
companies was developed to analyze the 
potential for digitalizing their stormwater 

 Ultrasonic non-destructive testing methods 
were developed, improving measurement 

type coded excitation was developed, which 
increases the signal-to-noise ratio and meas-

Kõiv, K.; Annus, I.; Kändler, N.; Kaur, K.; Suits, K.; 
Truu, M. (2025). 
analysis of nature-based solutions. Blue-Green Sys-

Rasgado-Moreno, C.-O.; Rist, M.; Land, R.; Ratas-
sepp, M. (2025). Guided wave tomography of pipe
bends based on full waveform inversion. Ultra-
sonics, 148, #107560. DOI: 10.1016/j.ultras. 
2024.107560. 

Tabri, K.; Naar, H.; Heinvee, M.; Soo, A.; Hossein-
zadeh, S.; Roosipuu, T. (2025). MV Estonia:
Numerical modelling of bow arrangement collapse 
sequence. In: Trends in Collision and Grounding 

Press. DOI: 10.1201/9781003684404-38.



KEYWORDS -
ance, Eurocode, steel structures, engineered 
wood

The studies of the group are related to the 
analysis of various building structures and 

Resent research is focused on studying the per-
formance of timber and steel structures at ambi-

are developed regarding the effect of the charring 

-

The European test method for determining the 

-
search results have direct connection with the 

Other topics of research cover connections and 
stiffness properties of cross laminated timber ele-
ments and development of probabilistic models 

The members of the group provide their expertise 

The research group cooperates with other tech-

Structural Engineering
Research Group

 The European test method for deter-

calculation model was presented to calculate 

The research group continued previously initi-
ated studies:

assessment of strength and stiffness prop-
erties of wood in wood recycling;

engineered wood;
studies of the condition of reinforced con-
crete panels of existing apartment build-
ings for the implementation of factory 
renovation;
studies to standardize the calculation 
values of temperature-dependent strength 
and stiffness properties of glulam in Eu-

to supplement the new version of the Eu-
ropean standard for the design of timber 

Development of methods
for the valorization of underutilized
wood and wood material in construction

Development of Wood-bio-
adhesive Systems in Sustainable and
Safe Engineered Wood Products in
Construction

Demonstrating Real and
Affordable Sustainable Building Solutions
with Top-level whole life-cycle performance
and Improved Circularity

Vihmann, J. L.; Just, A.; Sterley, M.; Mäger, K. N.;
Kers, J. (2025). The Performance of Bond Lines
of Engineered Wood in Cone Heater Testing. Fire 
and Materials. DOI: 10.1002/fam.3295. 

Mager, K. N.; Just, A. (2025). Charring design
model for light timber frame assemblies with load-
bearing I-joists. Fire Safety Journal, 153, ARTN 

Liblik, J.; Just, A. (2023). Small-scale assessment

system and timber structures. Fire and Materials,



KEYWORDS: water quality, water resources, 
climate changes, hydrology, pollution load, water 
supply, sewerage, water monitoring, nutrients, 
wastewater, stormwater, sewage, sludge, waste

This is an interdisciplinary research group, where engi-
neers, hydrologists, water chemists and other specialists 
from both water and environmental engineering partici-

 Sustainable management of water resources and 

 Studies of pressure factors affecting water qual-

both natural conditions as well as under various 

 

monitoring (automatic systems for water monitor-

 

including pipelines outside buildings, internal pipe-
lines in buildings, treatment facilities, engineering 
solutions and technologies, studies for improving 

and heavy metals in municipal wastewater and 
sludge, as well as elaboration of relevant treatment 

 
-

production of biogas from biodegradable waste and 

Water and Environmental
Engineering Research Group

uses its own internationally accredited water 
quality laboratory (https://taltech.ee/en/water-
quality-research-laboratory

-

-

contribute to the 
EU policy recom-
mendations for 
bio-based plastics 
systems of toys, 
cutlery, packag-
ing, agricultural 
mulch film, and 
aquatic equip-

-

Plastic Pollution 
under a Circular 

-

 Implementation of national
climate change adaptation activities in 
Estonia

 Development of an integrated
water management and its modern tools
in Estonia – strategic choices for future 

 
Flow Processes in the Built Environment 

Lyshtva, P.; Voronova, V.; Kuusik, A.; Kobets, Y. 
(2025). Assessing the Biodegradation Characteris-
tics of Poly(Butylene Succinate) and Poly(Lactic 
Acid) Formulations Under Controlled Composting 
Conditions. AppliedChem, 5, 3, #17. DOI: 10.3390/
appliedchem5030017.  

Ayankunle, A. Y.; Buhhalko, N.; Pachel, K.; Lem-
ber, E.; Drenkova-Tuhtan, A.; Heinlaan, M. (2025). 
Microplastics in Estonian wastewater treatment 
plants: First evaluation of baseline concentrations 

. Aquatic 
Toxicology, 281, 107305. DOI: 10.1016/j.aqua-
tox.2025.107305. 

Laanearu, J.; Cuthbertson, A. (2023). Hydraulics
 

geo metries: investigating energy loss and mixing of 
maximal two-layer exchange. Environmental Fluid 





KEYWORDS: electrical machines, generators, 
electrical drives, fault diagnostics, condition 

involved in analysis, design, testing, development 
-

electrical machine diagnostics, developing of per-
manent magnet materials for the use in electrical 
machines, novel methodologies for design and 

The main research topics of the last years have 
been the investigation of additive manufacturing 
possibilities of electrical machines and the develop-

machines and drive systems condition monitoring 

 
https://taltech.ee/en/electrical-machine-group

-

-

focuses on the development of recycling of sintered 

EU´s dependence on China being more economical 

understand the usability of assets managed by an 
electrical grid operator and develop methodologies 
for determining and analyzing the actual technical 

the development and potential implementation of 
maintenance methodologies based on a real substa-

 Additivly Manufactured
Electrical Machines

 Capacity Enhancement in
Electrical Equipment Condition Monitoring 
and Fault Diagnostics

 Development of risk and
condition based asset management 
principles

Plopeanu, T.; Kalda, J.; Tiismus, H.; Virro, I.;  
Vaimann, T.; Kallaste, A. (2025). Optimal shape of
additively manufactured magnetic cores
Reports, 15, art. 42501. DOI: 10.1038/s41598-025-
26678-7. 

Sardar, M. U.; Vaimann, T.; Kütt, L.; Asad, B.; Kal-
laste, A.; Rassõlkin, A. (2025). Modeling Cable-Fed
Induction Motor Drives with Optimized Impedance 
Characterization Across a Low to High-Frequency 
Spectrum. IEEE Transactions on Energy Conversion, 

Sarap, M.; Singh, S.; Kallaste, A.; Qureshi, A. J.; 
Tiismus, H.; Vaimann, T.; Ghahfarokhi, P. S. (2025). 
Comparative Study of Advanced Heatsink Structures 
for Improved Thermal Performance in Axial Flux 
Motors
10.1109/ACCESS.2025.3577289. 



KEYWORDS: green energy economy, technol-

analyses, economic and technical modelling of 
power system and electricity market, high volt-
age, insulators, partial discharges

The research team specializes in analyzing 
the components and challenges of the energy 
market to gain insight and create models using 

The models consider future technologies and 
trends to evaluate the economic aspects of new 

impact on policies and regulations, allowing the 
government and policymakers to create better 
long-term development plans and aid economic 

-

are focused on the studies of the high voltage 

insulation and applications Associate with the 

research is related to the insulators and insula-
tion used in power lines, both overhead and cable 

effects of high loading, nonlinear loads and power 
quality to high voltage equipment (transformers, 

 
https://taltech.ee/en/energy-economics- 
research-group

 Expertise to assess the
development of the frequency reserve 
market by Elering in accordance with 
(EU) 2017/2195 and the Agreement 
governing the operation of the Continental 
European Synchronous Area and its 
annexes (SAFA)

 Partial Discharge
measurements of Tootsi-Sopi wind park 
medium voltage underground cables

 Safety in Electrical Grid
Containing Distributed Generation: 
Practical Experiments

 
Kiitam, I.; Taklaja, P.; Palu, I. (2025).  
A Comprehensive Study of Partial Discharge 
Based Extrinsic Aging in Nomex Insulation 
Films: Modeling, Simulation and Measurement. 
Electric Power Systems Research, 245, #111663. 
DOI: 10.1016/j.epsr.2025.111663. 

Pärl, A.; Singh, P. P.; Palu, I.; Sachan, S. (2025). 
Cost Analysis and Optimization of Modern Power 
System Operations. Applied Sciences, 15 (15), 
#8481. DOI: 10.3390/app15158481. 

Maask, V.; Agabus, H.; Tiismus, H.; Astapov, V.; 
Ahmadiahangar, R.; Korõtko, T.; Rosin, A. (2025). 
Exploring the Landscape of End User Energy 
Flexibility: A Systematic Review of Technologies, 
Challenges, and Opportunities. IEEE Access, 13,



KEYWORDS: electromagnetic compatibility, 
electric power quality, electromagnetic research, 
electrical engineering, circuit analysis

The main research activities are related to electric 
power supply quality (voltage quality, including voltage 

-
ences and optimization; alternating voltage/current 
measurements and measurement data processing; 

-

-

from the upcoming EU energy regulations, laying 
down requirements that can be achieved through 
higher amount of power electric converters related to 
small-power generation units including photovoltaic 
panels, small-power wind and other renewable produc-

carried out for the limits and capabilities of a public 
distribution network for operation without inadvertent 

-

conditions on how to combine different technologies 
in the same power supply grid (for example, power 

-
novative electric and electronic industry, supporting 

https://taltech.ee/en/
fundamental-electrical-engineering-group

 The research carried out focused on issues 
of electromagnetic compatibility related to power semi-

addressed the mapping of electromagnetic interference 
generation mechanisms in partial-power converter 
class devices, including monitoring of converter com-

To enable more comprehensive monitoring of power 
supply systems, an initial prototype solution for a 
measurement platform was developed to support the 
creation and implementation of novel pre-analysis 

continued on developing measurement capability for 
conducted disturbances related to the operation of 
renewable energy sources and power semiconductor 

for comprehensive measurement of renewable en-

 Development of a base system
for monitoring the status data of the 
electricity distribution networks to support 

 
renewable energy resources and improve 
reliability of the grid

 Solar power plant EMF/
EMC analysis

 Tõhusad, töökindlad ja
turvalised osavõimsusega elektroonilised 
süsteemid

Daniel, K.; Kutt, L.; Iqbal, M.N; Shabbir, N.; 
Raja, H.A,; Sardar, M.U.; (2024). A Review of
Harmonic Detection, Suppression, Aggregation 
and Estimation Techniques. Applied Sciences, 
14 (23), #10966. DOI: 10.3390/app142310966. 
Iqbal, M. N.; Kütt, L.; Daniel, K.; Shabbir, N.; 
Amjad, A.; Awan, A. W.; Ali, M. (2024). Inaccu-
racies and Uncertainties for Harmonic Estima-
tion in Distribution Networks. Sustainability, 
16 (15), #6523. DOI: 10.3390/su16156523. 
Sardar, M. U.; Vaimann, T.; Kütt, L.; Asad, B.; 
Kallaste, A.; Land, R. (2025). Wideband
Frequency Response Analysis for Sensitive 
Condition Estimation of Machine&#39;s Turn 
Insulation Degradation Faults. 2025 IEEE 
Workshop on Electrical Machines Design, Con-
trol and Diagnosis (WEMDCD): Valletta, Mal-

WEMDCD61816.2025.11014207. 



KEYWORDS: design and control of mechatronic 
systems, propulsion drive, Digital Twins, UGV 
and UAV simulations, machine vision applications

Autonomous Systems Centre are focused on the fur-
ther development of mechatronics and autonomous 

-

research team is developing several test platforms and 

-
ligence are being explored to prolong the working life 

Additionally, the main focus of R&D is the develop-
ment of hardware and related software based on ar-

systems and the development of user interfaces for 
systems, sensing, and especially new machine vision 

and the development of unmanned ground vehicle 

as well as hardware-in-the-loop simulation and test 

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

launched: 
-

the digital twin technology of the electric 
powertrain in the development of software-

the evolution of digital twins toward adaptive 
and intelligent levels, addressing the growing 

optimization of electric propulsion systems in 
alignment with the EU clean energy transition 

lifecycle management of digital twins, large-
scale data processing, and reliable real-time 

optimization, and technology demonstration, 
-

bution to the development of next-generation 

development of a smart and adaptive electric 
drive system aimed at improving the energy 

The proposed solution integrates artificial 
intelligence-based control algorithms with 
advanced sensor technologies, enabling real-

 

 Advanced Digital Tools to
Accelerate the Development of Software-

 
adaptive drive control system

Ibrahim, M.; Järg, O.; Seppago, R.; Rassõlkin, A. 
(2025). Performance Optimization of a High-Speed
Permanent Magnet Synchronous Motor Drive System 
for Formula Electric Vehicle Application. Sensors, 
25, 10, #3156. DOI: 10.3390/s25103156. 
Ibrahim, M.; Rassõlkin, A. (2025). Hybrid-Driven
Digital Twin Modelling Framework for an EV 
Propulsion Drive System. IET Intelligent Transport 
Systems, 19, 1, #e70099. DOI: 10.1049/itr2.70099. 
Gilbert Zequera, R. A.; Rjabtšikov, V.; Rassõlkin, A.; 
Vaimann, T.; Kallaste, A. (2024). Deep Learning
methodology for charging management applications 
in battery cells based on Neural Networks. IEEE 

10.1109/TIV.2024.3417216.



KEYWORDS: microgrids, power system digitaliza-
-

side management; energy storages; automation and 
diagnostic systems; electrical lighting
The research activities are focused on the development 
of two key research areas: electrical power supply 

on the research of models for predicting and char-

-
structure is also being studied for a wider integration 

the development of measurement methods important 
in electric lighting and diagnostics of industrial equip-

technologies on humans and the environment (includ-

methods and algorithms suitable for diagnostics of 
industrial equipment are also studied in order to 

https://taltech.ee/en/
microgrids-and-metrology-group

 
The research group distinguished itself at the inter-
national level primarily through R&D results that 
shifted the focus from the development of individual 
technologies toward a systemic, data-driven, and 

key novelty was the treatment of renewable energy 
-

ibility as a single, controllable resource rather than 

A particularly novel international contribution was 
the methodology for quantifying aggregated energy 

enables a more realistic assessment of the value of 

language models in the management of power grids 

language models enable more accurate power quality 
predictions, faster operational responses, and more 

The systematic use of digital twins and high-quality 
data brought a new level of testing of energy technolo-

 Research and Development of
Novel Renewable Energy and Flexibility 
Technologies

 Research and development of
novel applications for community and 
small-scale energy systems

 Art of Darkness as Cultural
Heritage of Urban Landscape

Shahid, A.; Ahmadiahangar, R.; Kilter, J.;  
Rosin, A. (2025). 

-
metrical bidding in energy balancing markets. 
Electric Power Systems Research, 247, #111823. 
DOI: 10.1016/j.epsr.2025.111823.
Maask, V.; Rosin, A.; Korotko, T.; Thalfeldt, M.; 
Syri, S.; Ahmadiahangar, R. (2023). Aggregation

 
mechanical ventilation systems in buildings. 
Energy and Buildings, 296, #113369. DOI: 
10.1016/j.enbuild.2023.113369. 
Plaum, F.; Rosin, A.; Ahmadiahangar, R. (2024). 

 
Energy Flexibility Based on Power-Duration 
Curves
10.1109/ACCESS.2024.3461151. 



KEYWORDS: power converters for renewables, 
energy systems for near-zero energy buildings, 
power converters for energy storages, reliability 
of power electronic systems
Research in the group is focused on the development 
and experimental validation of advanced power elec-
tronic converters for such demanding applications as 
renewable energy systems, rolling stock, automotive 
and telecom. The key research directions include 
synthesis of new converter topologies, development 
of special control and protection algorithms, imple-
mentation of advanced components and materials, 
and elaboration of design guidelines for enhancing 

market power electronic systems.
Since 2010 the Power Electronic Group is a member 
of ECPE – European Center for Power Electronics 
e.V., which is an industry-driven research network 
promoting education, innovation, science, research and 
technology transfer in the area of Power Electronics 
in Europe. Moreover, the group is a part of Estonian 
Centre of Excellence for zero energy and resource ef-

residential DC microgrid technology and acceleration 

decarbonized buildings. 
More information: https://taltech.ee/en/
power-electronics-research-group

 the research group members have 
participated in more than 10 different national 
and international R&D projects, from which the 
following can be highlighted:

 “Future-Proof Power Electronic Systems for 
Residential Microgrids”. The main objective 
of this project is to make a breakthrough in 
the applied design of power electronic systems 

the acquisition of cutting-edge knowledge in 
topologies, control, optimization, reliability 
and lifetime extension methods. It is highly ex-
pected that key competences obtained during 
the project will help to advance the emerging 

cost-effective power electronic systems, which 
will push forward the innovation and accel-
erate the transition towards highly energy-

 “ ” 

Estonian societal and economic challenge to 
transform 75% of existing building stock with 

poor energy performance to zero emission 

and improved life quality by 2050.
 “SHIFT to Direct Current” project aims to pro-

pose and implement a top-down application-
agnostic approach for the design, simulation, 
test, validation, and application of both me-
dium and low voltage direct current solutions.

 PRG1086 “Future-Proof Power Electronic
Systems for Residential Microgrids” 

 TF24019EE “Centre of Excellence in

 TTK12 “Energiatõhususe ja taastuv-
energeetika tuumiktaristu

Yadav, N.; Chub, A.; Hassanpour, N.; Blinov, A.; 
Vinnikov, D. (2025). Protection and Control
Implementation for Bidirectional Step-Up/Down 
Partial Power Converter for Droop-Controlled 
DC Microgrids. IEEE Transactions on Industry 

TIA.2025.3561767. 

Carvalho, E. L.; Mandrioli, R.; Vinnikov, D. (2025). 
Universal Interlinking Converter for DC-Powered 
Prosumer Buildings

Yadav, N.; Chub, A.; Hassanpour, N.; Blinov, A.; 
Vinnikov, D.; Galkin, I. (2025). A Hybrid
Modulation Approach for Step-Up/ Down Partial 

 
Around Zero Partiality. IEEE Transactions on 

TIA.2025.3525607.



KEYWORDS: power system stability, wind and 
solar power copower system stability, wind and 

and FACTS, load modelling, relay protection, 
wide-area monitoring and control

Research activities in the group are focused on the 
development of control and protection algorithms 
and applications, and performing system analysis 
considering the challenges in modern and future 

Key research areas: power system real-time control 
protection and analysis based on wide-area informa-

Emphasis is on modern power systems where the 
level of generation through converters is increas-
ing and consequently the level of system inertia is 

Other research activities are concentrated on the 
development and assessment of power quality 
mitigation methods in transmission and distribu-
tion systems considering the availability of modern 

https://taltech.ee/en/
power-systems-group

 Algorithms for reducing the volume of power 

into account the addition of converter-based 

 A framework for assessing the reserve market 

 A novel approach and control algorithms were 
created for cooperation between industrial 
consumers and the power system within the 

 A methodology for assessing and comparing 
the assets of network companies was further 
developed and mathematical approaches were 
developed for determining the actual state of 

 Principles for the operational control of the Es-
tonian power system in disturbance operation 

 A methodology for cooperation between DC 
connections and synchronous machines in 
low-inertia power grid conditions was analyzed 

 The challenges associated with large-scale 
connection of wind and solar energy and pos-
sible improvement solutions in the framework 
of the Estonian power system were analyzed 

 Optimal and reliable control
of power systems in the framework of 
large-scale renewable energy

 Principles of risk-based
asset management in future electricity 
systems

 Modeling, testing and grid
analysis of a Purtse energy storage system

Gupta, P.K.; Tuttelberg, K.; Kilter, J. (2025). 
Forecasting Corona Losses on High Voltage 
Transmission Lines Using Machine Learning.
IEEE Transactions on Power Delivery, 40, 5, 

 
Shayesteh, E.; Hilber, P.; Lindquist, T. (2025). 
Machine Learning-Based High-Voltage Circuit 

Golay Filter. IEEE Transactions on Instrumen-
tation and Measurement, 74, #3557009. DOI: 
10.1109/TIM.2025.3604980. 

Campos, N. M. D.; Sarnet, T.; Kilter, J. (2023). 
Novel Gramian-based Structure-preserving 
Model Order Reduction for Power Systems with 
High Penetration of Power Converters. IEEE

 
DOI: 10.1109/TPWRS.2022.3228458.





KEYWORDS: thermodynamic properties, mul-
ticomponent mixtures, vapor pressure, correla-
tions, pyrolysis, machine learning, fuel and ash 
analyses, environmental technologies

pyrolysis processes and the characterization 

This includes the measurement of composition 
and thermodynamic properties of pure organic 
compounds, mixtures, and pyrolysis oils (shale 

Additionally, there is a strong expertise in the 
studies of thermal behavior of solids and liquids 

parameters (molar mass distribution, rheologi-

mixtures of organic substances (oils, resins, 

with the work of the Sustainable Energy and 

to the following topics:

 Determination and prediction of properties 
of ionic liquids and deep eutectic mixtures;

 Studies on CO  utilization;

 Studies on improving the quality of waste-
water;

 Studies of pyrolysis and co-pyrolysis and 

 High-temperature thermal
energy storage enabling a second life for 

 

 Sustainable and Effective
Materials for Latent Heat Thermal 
Energy Storage Based on Amine Ionic 
Liquids

 Determining the species
composition and properties of the waste 
incinerated at the Iru power plant, as 
well as the CO2 emission

Kaljusmaa, L.-M.; Tubli, D.; Adamson, J.; 
Konist, A.; Järvik, O. (2025). Thermal stability
of amine and carboxylic acid based protic ionic 
liquids from the perspective of thermal energy 
storage. Journal of Molecular Liquids, 427, 
#127396. DOI: 10.1016/j.molliq.2025.127396.  

Yang, D.; Tanilas, K.; Järvik, O.; Konist, A. (2025). 
 

by LA-ICP-MS: a review. Talanta, #128951. DOI: 
10.1016/j.talanta.2025.128951. 

Roosalu, K.; Kamenev, I.; Tanilas, K.; Reinik, J.; 
Jarvik, O. (2025). Trace elements in oil shale ashes
and waste wood ashes and their leachability with 
a focus on chromium
DOI: 10.3176/oil.2025.3.02.  



KEYWORDS: fuels, combustion, pyrolysis, gasi-
 emissions, 

intends to tackle the problem by studying the 
possibilities of oxy-fuel co-combustion of oil 

-
low for the reduction of hazardous waste ash 
products, in addition to emissions, which have 
so far been generated annually in the amount of 

important topics the research group is dealing 
with is the investigation of the possibilities of us-
ing carbon capture and storage or utilization, or 

investigate whether, by applying the conditions 
of oxygen and CO  combustion, it is possible to 
achieve a CO

be removed from the energy production cycle in 

-

effective use of the ash that is formed under 

form, sorptive properties and behaviour of the 
inorganic/organic material in ash samples is car-
ried out in order to help identify new commercial 

The accredited laboratory group provides ac-

 
raw materials for industries

 Cyber-Physical systems and
digital twins for the decarbonisation 
of energy-intensive industries

 Ambient air emissions
measurements at production units 

 
AS

Xu, F.; Neshumayev, D.; Konist, A.; (2025). 
Synthesis strategies and hydrogen storage 
performance of porous carbon materials derived 
from bio-oil. Chemical Engineering Journal, 505, 
#159381. DOI: 10.1016/j.cej.2025.159381. 

Yang, D.; Tanilas, K.; Konist, A.; Järvik, O. 
(2025). Evaluating LA-ICP-MS and digestion-
based ICP-MS methods for trace elements 
determination in oil shale and its solid wastes. 
Talanta, 295, #128319. DOI: 10.1016/j.talan-
ta.2025.128319. 

Xu, F.; Nešumajev, D.; Konist, A.; (2025). Thermal
decomposition behaviors and kinetic parameter 
calculations during common reed and its 
components pyrolysis. Renewable Energy, 248, 
#123130. DOI: 10.1016/j.renene.2025.123130.



th generation district heating, 
district cooling low temperature district heating, 
primary energy factors, CO  emissions, thermal 

cold storage

technical solutions for the transition of district 

-
nected with the analysis of:

 The heat supply option of a low tempera-
ture district heating network from the 
return line of a well-established high tem-

 The impact of return temperature reduc-
tion on a high temperature district heating 

 

 
th

 th

 

 

 

 Use of residual heat in district heating 

 CO

 Next-Generation District
Heating: Enhancing Sustainability 
through Multi-Level Energy Cascades 
and Decentralised Renewable Energy 
Sources

 Local Heat Planning –
Achieving the heat transition in BSR 
municipalities

 Green and Digital Skills
for Smart District Heating and Cooling 
Networks

Ali, H.; Hlebnikov, A.; Pakere, I.; Volkova, A. 
(2024). An evaluation and innovative coupling
of seawater heat pumps in district heating 
networks. Energy, 312, #133461. DOI: 10.1016/j.
energy.2024.133461. 

Lepiksaar, K.; Kajandi, G.-M.; Sukumaran, S.; 
Krupenski, I.; Kirs, T.; Volkova, A. (2024).  
Optimizing Solar Energy Integration in Tallinn’s 
District Heating and Cooling Systems. Smart 
Energy, #100166. DOI: 10.1016/j.
segy.2024.100166. 

Ali, H.; Dedov, A.; Volkova, A. (2024). Exploring
Heat Demand Forecasting in District Heating 
Networks Using Random Parameter Linear 
Regression Model. Environmental and Climate 

rtuect-2024-0052. 





synthetic receptors, chemical sensors, medical 
diagnostics, PoCT, environmental monitoring, 

The group develops smart biosensing functional 
materials to propose solutions with considerable po-
tential impact on essential areas of human life such 

the group designs and synthesizes polymeric materi-

associated with reproducible, cost-effective fabrica-

sensor platforms including piezogravimetric, opti-
cal and electrochemical transducers and allowing 
label-free detection of a target analyte with high 

-
fully developed sensors targeting clinically relevant 
analytes, including immunoglobulin G; neurotrophic 

-

environmental water pollutants such as antibiotics 
and fungicides (sulfamethizole, amoxicillin, erythro-

Electrochemical sensors employing molecularly 
-

tion layers and ruthenium oxide (RuO
as transducers were successfully developed for the 

detection of protein and hormone biomarkers in 
biological samples: 

 A cortisol-selective sensor was demonstrated 
to reliably detect cortisol in real human saliva 
within physiologically relevant concentration 

-
ing platform for non-invasive biomarker analy-

 Using an epitope imprinting strategy, a peptide-

for the selective recognition of growth differen-

successfully integrated onto a RuO  electrode 
to form an electrochemical sensor and was 
validated in real biological matrices, including 

-

Overall, the developed sensing systems enable fast, 
simple, and cost-effective biomarker detection in com-
plex biological samples, while demonstrating robust 
and reproducible performance with strong potential 

https://taltech.ee/en/
laboratory-biofunctional-materials

 Biomimetic Polymeric Receptors
Integrated with Multi-sensor Systems for 
Low-cost and Fast Analysis of Complex 
Environments

 Estonian Center of Excellence of
Well-Being Science

Chau Nguyen, V. B.; Reut, J.; Ayankojo, A. G.;  
Syritski, V. (2025). Direct electrochemical sensing of
ampicillin in aqueous media by a ruthenium oxide 
electrode decorated with a molecularly imprinted 
polymer. Talanta, 287, #127580. DOI: 10.1016/j.
talanta.2025.127580. 
Ayankojo, A. G.; Reut, J.; Boroznjak, R.; Syritski, V. 
(2025). Ruthenium oxide electrode integrated with
molecularly imprinted polymer for direct electro-
chemical sensing of a neurotrophic factor protein. 
Sensors and Actuators B: Chemical, 429, 137301. 
DOI: 10.1016/j.snb.2025.137301. 
Ayankojo, A. G.; Boroznjak, R.; Reut, J.; Tuvikene, J.; 
Timmusk, T.; Syritski, V. (2023). Electrochemical
sensor based on molecularly imprinted polymer for 
rapid quantitative detection of brain-derived neuro-
trophic factor. Sensors and Actuators B: Chemical, 
397, #134656. DOI: 10.1016/j.snb.2023.134656. 



KEYWORDS: polymers, biopolymers, deriva-
tives of cellulose, polymer technology, polymeric 
composites, reactive extrusion, textile, elec-

The main focus of the research of the laboratory 
is valorization of environmental resources and 
development of new energy storage methods for 

-
lisation of biopolymers and recycled materials in 

-
covery of cellulose are being sought through 
the use of new, reusable solvent media, bio-
based chemical modification reagents and 

plant oils for cellulose esterification is being 
studied and reactive extrusion technology is 

one in Estonia capable of pilot production by 

The electrospinning technology is also applied for 
-

rivatives and containing antiviral agents, which 

The laboratory has a unique pilot production 
capability in Estonia in such important areas of 
polymer / plastics technology as compounding, 

of thermoplastic and thermosetting polymers 
with inorganic or bio-based additives are being 

recycling methods are being explored and their 
suitability for manufacturing different types of 

and thermoplastic virgin fibres is the main 

durable and sustainable textile and clothing 

 
https://biopolymer.taltech.ee/en/

 Development of the reactive extrusion 
-

optimal cellulose concentrations in the reaction 
mixtures and the rheological properties of the 

Possibilities for developing solvent environments 

Development of separation processes was con-

on investigating the recycling of ionic liquids 

Applied research on new cellulose-based bio-
plastics was initiated, testing the suitability 
of these materials for paper lamination and 

 New biomaterials made
by reactive extrusion from cellulose and 
by-products of vegetable oil production



KEYWORDS: environmental technology, water 
treatment, air cleaning, soil cleaning, advanced 
oxidation processes, pulsed corona discharge 
plasma, catalytic and photocatalytic processes

The research group is competent in solving 
environmental technology problems, including 
water treatment, air and soil cleaning by using 
advanced oxidation processes, pulsed corona 
discharge plasma, catalytic and photocatalytic 

have great potential for the removal of persist-
ent pollutants and micropollutants from water, 

treatment with corona pulsed electric discharge 

process is applied to destroy microorgan-isms, 
including viruses, and to degrade volatile organic 

https://taltech.ee/en/
laboratory-environmental-technology

-
ments to be the development of a method for 
applying pulsed electrical corona discharge to 
the selective oxidation of pharmaceutical sub-
stances in human urine, with the aim of using 
it in the production of fertilizer for agricultural 

 Utilization of Aluminium-
Bearing Raw Materials for the Production
of Aluminium Metal, Other Metals and 
Compounds

 
with construction and demolition waste

 Centre of Excellence in
Circular Economy for Strategic Mineral 
and Carbon Resources

Altof, K.; Krichevskaja, M.; Preis, S.; Bolobajev, 
J. (2025). Advanced oxidation of airborne
m-xylene in combination of pulsed corona 
discharge and post-plasma photocatalysis. 
Journal of Electrostatics, 138, #104104. DOI: 
10.1016/j.elstat.2025.104184. 

Teittinen, D. A.; Preis, S.; Bolobajev, J. (2025). 
Upscaling of Toluene Oxidation Using Water-
Sprinkled Pulsed Corona Discharge and 
Photocatalysis. Processes, 13 (9), #2982. DOI: 
10.3390/pr13092982. 

Tan, Z.; Chen, W.; Wei, X.; Qiu, Z.; Zhuang, W.; 
Zhang, B.; Xie, J.; Lin, Y.; Ren, Y.; Preis, S.; 
Wei, C.; Zhu, S. (2025). Virus-bacterium inter-
action involved in element cycles in biological 
treatment of coking wastewater. Bioresource 
Technology, 416, #131839. DOI: 10.1016/j. 
biortech.2024.131839.



KEYWORDS: phosphorite, graptolite-argillite, oil 

thermal analysis

The activities of the laboratory are focused on 
three priority directions:

 Expanding the resource base of critical 
raw materials with basic and applied 
research for the development of new 
sustainable methods for the valorisation 
of Estonian phosphorite and as-sociated 

selective separation of valuable compo-
nents such as phosphorus, vanadium and 
rare earths;

 Reducing greenhouse gas emissions which 

turn, in-cluding development of chemical-
technological bases of accelerated car-
bonation processes for alkaline industrial 

as oxy-fuel combustion of fuels as a promis-
ing method for CO
applications are aimed to make construc-
tion materials together with simultaneous 
binding of CO ;

 Applied research to reuse oil shale ash 
for the production of a valuable product 

industrial scale with the possibly complete 

The research group is part of the Centre of Excel-
lence in Circular Economy for Strategic Mineral 
and Carbon Resources and leads the sub-theme 

development and implementation of new innova-
tive solutions for the valorization of secondary 
and primary mineral resources and to train the 

resources, promote safe material circulation and 
recycling, and minimize the demand for new 

https://taltech.ee/en/
laboratory-inorganic-materials

 Phosphorus Fertilisers and
Rare Metals from Estonian Phosphorite 
in a Waste-Free Way

 Complex recovery of mineral
mining and industrial waste as secondary 
raw material in the context of eco-conscious 
building materials and hydrometallurgy

 Variability of Properties of
Associated Resources of Shelly Phosphorite 

Thomas, A.; Yörük, C. R.; Usta, M. C.; Pantšenko, 
N.-L.; Hain, T.; Uibu, M.; Trikkel, A. (2025).  
Developing Mineral Foam Blocks from Oil 
Shale Byproducts through Accelerated Carbonation.

10.1021/acsomega.5c05438. 

Azeez, R. S.; Tõnsuaadu, K.; Einard, M.; Kaljuvee, 
T.; Trikkel, A. (2025). Dissolution kinetics of rare
earth elements from Estonian phosphate rock 
using hydrochloric acid treatment. Minerals 
Engineering, 233, #109641. DOI: 10.1016/j.
mineng.2025.109641. 

Kivimäe, E.-K.; Tõnsuaadu, K.; Kaljuvee, T.;  
Kallaste, T.; Trikkel, A. (2025). Effect of calcina-
tion of Estonian black shale on the solubility of 
metallic elements in sulfuric acid environment. 
Journal of Thermal Analysis and Calorimetry. 
DOI: 10.1007/s10973-025-15121-8. 



KEYWORDS: Environmentally friendly energy 
materials, solar energy and photovoltaic device 

optical and electrical characterization of materials 
and devices
The research activities of the Laboratory are focused 
on the development of solar energy and photovoltaic 
device technologies based on environmentally friendly 
inorganic semiconductor materials, including the devel-
opment of various integrated solutions (BIPV, PIPV). 
The group possesses world-class technological com-
petence in the synthesis of multicomponent absorber 
materials, targeted control of chemical composition and 
defect structure, and the development of scalable tech-
nological processes, including those applicable under 
ambient air conditions. The research group has strong 
and long-standing experience in the fabrication of nano- 
and microscale metal, metal oxide, and chalcogenide 

deposition methods. In addition, the group has high-
level expertise in the investigation of the fundamental 
optical and electrical properties of optoelectronic mate-
rials and devices (including solar cells, light-emitting 
diodes, lasers, and sensors), encompassing the analysis 
of defects, electronic transitions, and phase transitions.

, the research activities of the group result-
ed in several internationally outstanding achieve-

photovoltaics:Luminescence studies demonstrated 
that cadmium doping of Sb2Se3
crystals creates a shallow acceptor defect with an 

increase in hole concentration and improved electri-
cal properties of the material.
A major breakthrough was achieved in understanding 
and implementing the phosphorus doping mecha-
nism in FeS2 (pyrite). Scalable p-type doping was 

demonstrated via in-
corporation of the FeP4 
compound into the py-
rite crystal structure 
during growth.
A comprehensive pho-
toluminescence anal-
ysis of Cu2GeS3 micro-
crystals was carried 
out under pulsed and 
continuous-wave ex-
citation to investigate 
the optical properties 
and defect structure of 

this promising material for indoor PV applications.
High-quality Sb1-xBixSeI microcrystals covering the 
full compositional range were successfully synthe-

the bandgap evolution across the entire series was 
determined and an experimental band diagram 

valence band maximum and a composition-driven 
conductivity type transition from p-type to n-type. 
These results are highly relevant for the design of op-
toelectronic and photovoltaic interfaces and highlight 

junction and multi-junction solar cell applications.
More information: https://taltech.ee/en/
laboratory-photovoltaic-materials

 PRG1815 “Next Generation Microcrystal-
line Pyrite Solar Cell for Terrestrial and 
Extraterrestrial Applications” (2023–2027)

 TF24020 “GREENTECH” (2024–2030) 

 PRG1023 “
 

 
” 

Nasyori, A.; Pilvet, M.; Saar, A.; Krustok, J.; 

Kuusik, M. (2025). In Ambient Air Processed
Cu2ZnSnS4 Absorber Layers from DMSO-Based 

. Journal of Materials Chemistry A, 13, 
30167. DOI: 10.1039/d5ta04554a. 
Reedo, K.; Raadik, T.; Altosaar, M.; Pilvet, M.; 
Gutjuma, A.; Krustok, J.; Paaver, P. (2025). Scal-

 
.

Dolcet Sadurni, M.; Timmo, K.; Mikli, V.; Krus-
tok, J.; Danilson, M.; Suchodolskis, A.; Radu, C.; 

Kauk-Kuusik, M. (2025). Effects of cationic
substitution on the properties of Sb1-xBixSeI 
(x = 0–1) compounds. Journal of Alloys and 

 



KEYWORDS: textile materials; recycling of tex-
tile materials; circular economy; reuse; technical 
design of apparel and textile products

 circular economy in textile and clothing 

 developing composite and textile materials 

 exploring physico-mechanical properties of 
textile and clothing materials; 

 developing textile products, apparel and 
protective clothing; 

 exploring novel processing methods of 
textile materials (laser cutting, digital 

https://taltech.ee/en/
laboratory-of-textile-technology

 Centre of Excellence in
Circular Economy for Strategic Mineral 
and Carbon Resources

 Development of a measure-
ment methodology of LWIR range shield-
ing efectiveness and a shielding material 
prototype

Mäe, T.; Plamus,T.; Majak, J.; Karunanidhi, R.; 
Rahman, M. T. (2023). Application of HOHWM
Based Function Approximation Algorithms in 
Engineering Design. International Conference 
on Numerical Analysis and Applied Mathemat-
ics 2021: ICNAAM-2021, Rhodes, Greece, 20–26 
September 2021. AIP Publishing, 250003. 
(AIP Conference Proceedings; 2849/1). DOI: 
10.1063/5.0162255. 

Mandre, N.; Plamus, T.; Linder, A.; Varjas, T.; 
Majak, J.; Krumme, A. (2023). Design of Per-
formance Characteristics on Laser Treated 
Denim Fabric. Materials Science, 29 (4), 

Mandre, N.; Plamus, T.; Linder, A.; Krumme A.; 
Rohumaa, A. (2023). Impact of laser fading on

-
phology of multicomponent denim fabrics.
Proceedings of the Estonian Academy of 

proc.2023.2.05. 



-
lytic coatings

The key competences of the Laboratory for Thin 

 Development of metal oxide and chalco-

cost-effective chemical and vacuum based 

 
 

 -
facial layer was introduced into the FTO/
TiO -ETL/Sb S
structure to modify the TiO /Sb S  in-

absorber layer increased and recombina-

The efficiency of devices incorporating 

those previously reported for comparable 
devices based on Sb S

 Within the physical vapour deposition 

methodology for vapor transport deposi-

uniform Sb Se  absorber layers and high-
quality CdS/Sb Se
controlling growth kinetics and interface 

were achieved, accompanied by reduced 

scalable process and materials design 
guidelines for next-generation chalcoge-

https://taltech.ee/en/
 

 ERA chair of emerging next-
generation photovoltaics

 Antimony chalcogenide thin
 

solar cells applicable in electricity 
producing windows

GREENTECH

Gopi, S. V.; Krautmann, R.; Katerski, A.; Josep-
son, R.; Untila, D.; Hiie, J.; Krunks, M.; Acik, I.; 
Spalatu, N. (2025). Optimization of VTD
Sb<sub>2</sub>Se<sub>3</sub> absorber 
growth rate in CdS/Sb<sub>2</sub>Se<sub>3</ 

 
on chloride vs non-chloride based devices. Solar 
Energy Materials and Solar Cells, 293, #113856. 
DOI: 10.1016/j.solmat.2025.113856. 

Asare, E. A.; Katerski, A.; Kriisa, M.; Josepson, R.; 
Rotaru, V.; Guc, M.; Payno Zarceño, D.; Navarro-
Güell, A.; Grzibovskis, R.; Vembris, A.; Pérez-Ro-
dríguez, A.; Saucedo, E.; Spalatu, N.; Krunks, M.; 
Oja Acik, I. (2025). 
Growth of In-Air Sprayed Ultrathin Film Sb2S3 
for Enhanced Solar Cell Performance. ACS 
Applied Materials &amp; Interfaces, 17, 47, 

Dedova, T.; Krautmann, R.; Rusu, M.; Katerski, 
A.; Krunks, M.; Unold, T.; Spalatu, N.; Mere, A.; 

Sb2S3 solar cells with TiO2 electron transporting 
layers synthesized by ALD and USP methods. 
Solar Energy Materials and Solar Cells, 280, 
#113279. DOI: 10.1016/j.solmat.2024.113279. 



KEYWORDS: veneer, plywood, wood-polymer 
-

furniture and upholstery furniture products 
development and testing

The Laboratory of Wood Technology investigates 
the possibilities for using the low-quality hardwood 
species in veneer and veneer based products by 
evaluating the impact of surface properties, quality 

research group, hygrothermal criteria were devel-

in the design and construction of wooden buildings 

of the WoodLCC
content and temperature to crack formation in CLT 

Development of biocomposites and green compos-

Due to the areas of use, it is important to increase 

which is being studied in collaboration with the 

Textile Technology, novel thermoplastic cellulose 
materials for further packaging applications are 

 Research results demonstrated that as-
pen and black alder are viable alternatives to birch 

-
wood can be produced from lower grade hardwoods 

-

https://taltech.ee/en/
laboratory-wood-technology 

Bio-based sustainable and
 

developed from secondary raw materials

The possibilities of using
Estonian underutilized wood species in 
new veneer-based products

WoodLCC – Enhanced
Life-Cycle-Costing in wood construction 
by novel methods for service life planning

Alao, P.; Rohumaa, A.; Dembovski, K.H.; Rupo-
nen, J.; Kallakas, H.; Kers, J. (2025). Effect of
Aspen Face Veneer Thickness on the Fire Perform-
ance of Post-Manufacture Fire-Retardant Treated 
Birch Plywood. <i>Proceedings of the 11th Euro-

2024). Firenze, Italy, April 15-16, 2024.</i> 

in Materials; 86). DOI: 10.1007/978-3-031-99418-
0_21. 

Kilumets, C.; Kallakas, H.; Ralph, S.; Zhu, J.Y.; 
Hunt, C.G.; Rohumaa, A.; Kers, J. (2024).  

 
set-recovery. Construction and Building Materials,
451, #138795. DOI: 10.1016/j.conbuildmat.2024. 
138795. 

Akkurt, T.; Rohumaa, A.; Kers, J. (2025). Effective
 

Parameters: Temperature, Equilibrium Moisture 
Content, and Pressure. Forests, 16 (6), #969. DOI: 
10.3390/f16060969. 





KEYWORDS: aadditive manufacturing, powder 

amorphous alloys, high entropy alloys, high tem-
perature materials, light metals, biomaterials 
and mechanical properties

The research topics of the group are:

-
tured materials;

for extreme environments;

-

 
https://taltech.ee/en/department-mechanical- 
and-industrial-engineering/research-groups# 
p29781

 Waste-to-resource: eggshells
as a source for next generation biomaterials
for bone regeneration

Ye, Z.; Zhao, K.; Yu, Z.; Prashanth, K. G.; 
Zhang, F.; He, Y.; Peng, Y.; Wu, W.; Tan, H. 
(2024). Understanding the solute segregation

 
binary Ti-X alloys fabricated through non-
equilibrium laser processing. Additive Manu-
facturing, 96, #104561. DOI: 10.1016/j.ad-
dma.2024.104561.

Yang, H.; Ma, P.; Zhang, Z.; Xie, X.; Yang, P.; 
Zhang, H.; Jia, Y.; Prashanth, K. G. (2024). 
Microstructure and mechanical performances 
of NiCoFeAlTi high-entropy intermetallic 
reinforced CoCrFeMnNi high-entropy alloy 
composites manufactured by selective laser 
melting. Journal of Materials Research and 

jmrt.2024.11.022.

Baskaran, J.; Muthukannan, D.; Shukla, R.; 
Konda Gokuldoss, P. (2024). Manufacturability
and deformation studies on a novel metallic 
lattice structure fabricated by Selective Laser 
Melting. Vacuum, 222, #113065. DOI: 
10.1016/j.vacuum.2024.113065.



KEYWORDS: structural analysis and design 

numerical methods, composite materials 

The competencies of the workgroup cover 

optimization algorithms, procedures and tools 

One of the main directions of recent years is the 

include the development of hybrid methods and 

development and adaption of new numerical 
-

Competencies also include structural analysis of 
the structures and composite materials, develop-

solving corresponding differential equations; 

The research team has a long experience in wave 
propagation research in channels and more gen-

The developed applications have been used for 
experimental determination of acoustic proper-
ties of different materials and products, as well 

as for the collection of energy harvesting from 

AIRE 
sub-projects

 
https://taltech.ee/en/department-mechanical- 
and-industrial-engineering/research-groups 
#p29843

-

of product quality assessment algorithms based 
on convolutional neural networks (a subtype 

domain additionally includes the development 
and application of multicriteria decision-making 

-
ics, the development and application of numeri-

 Development of robot-human
co-creation in industry

 Smart City Center of Excellence

 Reusable Easy to Breath
and Use Masks – Elastomeric half-mask 
(Easy2reUse)

Paat, A.; Majak, J.; Karu, V.; Hitch, M. (2024). 
Fuzzy analytical hierarchy process based 
environmental, social and governance risks 
assessment for the future phosphorite mining 
in Estonia. The Extractive Industries and 

exis.2024.101438.

Arda, M.; Majak, J.; Mehrparvar, M. (2024). 
Longitudinal Wave Propagation in Axially 
Graded Raylegh-Bishop Nanorods. Mechan-

DOI: 10.1007/s11029-023-10160-4.

Karjust, K.; Mehrparvar, M.; Kaganski, S.; 
Raamets, T. (2025). Development of a Sustain-
ability-Oriented KPI Selection Model for Man-
ufacturing Processes. Sustainability, 17 (14), 
#6374. DOI: 10.3390/su17146374.



KEYWORDS: manufacturing execution system 
-

misation, real time information, wireless sensor 
-

ligent in production

-

with predictive functionality that operates in 

-
tion System detects, measures and monitors the 
variables, events and situations which affect the 
performance and reliability of manufacturing 

of information for production control and moni-
toring includes data acquisition about the state of 

quality of products, process data and other neces-

sary data which are used for making proper and 
optimised decisions regarding manufacturing 
planning, improved use of available resources, 

 
https://taltech.ee/en/department-mechanical- 
and-industrial-engineering/research-groups 
#p29844

, the main research focus was on arti-

into autonomous mobile robots and production 
logistics, both through theoretical models and 

tributions were also made to the development 
of methodologies for sustainable production and 

 Smart Industry Centre

 Master of Science in Smart,
Secure and Interconnected Systems

 AI & ROBOTICS ESTONIA
(EDIH)

 Reusable Easy to Breath
and Use Masks – Elastomeric half-mask 
(Easy2reUse)

Karjust, K.; Mehrparvar, M.; Kaganski, S.; 
Raamets, T. (2025). Development of a
Sustainability-Oriented KPI Selection Model 
for Manufacturing Processes. Sustainability, 
17 (14), #6374. DOI: 10.3390/su17146374. 

Raamets, T.; Karjust, K.; Hermaste, A.;  
Kelpman, K. (2025). Virtual factory model
development for AI-driven optimization in 
manufacturing. Proceedings of the Estonian 

10.3176/proc.2025.2.26. 

Kelpman, K.; Karjust, K.; Majak, J. (2025). 
An overview of smart workplace solutions and 
potential imp-rovement areas. Proceedings 
of the Estonian Academy of Sciences, 74, 2, 



KEYWORDS: robotics, self-driving vehicles, 
artificial intelligence, autonomous systems, 
smart city

The research group is working on the develop-
ment and research on complex autonomous 
systems, including localization, navigation, mis-

electro-mechanics, control, simulation and ma-

The topics are applied to a full range of autono-
mous systems, in particular to self-driving ve-
hicles, mobile robots, industrial logistics robots 

future mobility and are directly related to the 
green transition and reducing emissions in the 

 
https://taltech.ee/en/department-mechanical- 
and-industrial-engineering/research-groups 
#p29845 

 the research group has achieved in-

autonomous mobility, cybersecurity of connected 
transport systems, and smart city experimenta-

verification methodologies for autonomous 
vehicles, integrating digital twin environments 
with real-world pilot operations to improve safety 

-
cant progress has also been made in zero-trust 

resilience and trustworthiness of cyber-physical 

has contributed to the development of scalable 
toolkits and implementation frameworks that 
support cities and industry partners in deploying 

These outcomes demonstrate a strong combina-
tion of experimental research, applied engineer-
ing, and international collaboration, reinforcing 

 Extended zero-trust and
intelligent security for resilient and 
quantum-safe 6G networks and services

 Study for the development
of a passive-adaptive autonomous 
navigation system for unmanned ground 
vehicles

 Isejuhtivate sõidukite

mise platvorm

Razdan, R.; Sell, R.; Akbas, M. I.; Menase, M. 
(2025). Perspectives on Safety for Autonomous
Vehi-cles. Electronics, 14 (22), art. 4500. DOI: 
10.3390/electronics14224500. 

Sell, R.; Razdan, R.; Kase, K.; Rüütmann, T. 
(2025). The Role of AI Chatbots in Engineering
Education: Experimental Findings and Imple-
mentation Strategies. International Journal 

DOI: 10.3991/ijep.v15i5.56681.

CLFT: Camera-LiDAR Fusion Transformer for 
Semantic Segmentation in Autonomous Driving.
IEEE Transactions on Intelligent Vehicles, 



KEYWORDS: ceramics; composites; multifunc-
tional structures; bio-inspired materials; tri-
bology; recycling; high temperature materials; 
chemical vapour deposition; self-propagating 
high temperature synthesis; microstructural 
analysis; mechanical testing; additive manufac-
turing; spark plasma sintering

The research is broadly subdivided into three 
main interconnected and highly interdisciplinary 

-
tured bio-inspired multi-functional composites 
including but not limited to electroconductive 
ceramics, functionally graded and anisotropic 
ceramic-based composites, mesoporous ceram-

damage-tolerant composites for tribo-applica-

The team has several inventions keeping re-

-
tion techniques and products comprising thereof; 

-

 
https://taltech.ee/en/department-mechanical- 
and-industrial-engineering/research-groups 
#p29846

 Bio-replicating Engineering
Structures for Tribo-applications 
(BEST)

 New generation of
bioactive laser textured Ti/HAp 
implants

 Circular product design
for automotive components made from 
recycled and sustain-able composite 
material

 
Polajnar, M.; Kumar, R.; Kalin, M.; Kravanja, G.; 
Hribar, L.; Hussainova, I.; Nykiel, M.; Sobczak-
Kupiec, A.; Jampilek, J. (2025). Effect of Laser
Sur-face Texturing and Fabrication Methods 
on Tribological Properties of Ti6Al4V/HAp 
Biocompo-sites. Materials, 18, 11, #2468. DOI: 
10.3390/ma18112468.

Necib, J.; Feldbach, E.; Romet, I.; Nagirnyi, V.; 
Hussainova, I.; Rojas-Hernandez, R. E. (2025). 
In-vestigation of deep UV emission of rare-
earth-free Zn2SiO4 micropowders: the correla-
tion of structural and luminescence properties. 
Journal of Luminescence, 280, #121070. DOI: 
10.1016/j.jlumin.2025.121070.

Melkonyan, S.; Zakaryan, M.; Grigoryan, Y.; 
Kharatyan, S. Hussainova, I.; Chabanais, F.; 
Sham-shirgar, A. S.; Persson, P. O.Å.; Rosen, J.; 
Aydinyan, S. (2025). Phase and Microstructure
Evolu-tion Patterns at Combustion Synthesis 
of High-Entropy M2AlC (M=Ti/Ta/V/Nb/
Cr) MAX Phase. Journal of Materials Re-

10.1016/j.jmrt.2025.10.186.



KEYWORDS: sustainable solutions in transport 
and logistics, digitization of logistics solutions, 
transport demand analysis

The activities of the research group are largely 
related and focused on the following main topics:

 sustainable solutions in transport and 
logistics (including achieving carbon neu-
trality, elements of the green turn in the 

 optimization of the logistics system, for 
example the possibilities of implementing 
digital solutions in logistics solutions

 transport demand analysis, in particular 
assessments of transport demand today 

and in the future, which factors affect it 
and which solutions are feasible for its 

The activities of the research group are focused 
namely on these topics using the most modern 
methods for their research, starting with data 
collection and analysis and ending with system 

 
https://taltech.ee/en/department-mechanical- 
and-industrial-engineering/research-groups 
#p29847

Co-creation and experimenta-
tion for road-users’ co-existence, empathy 
and behaviour, building a holistic model 

Development and provision
of IC modules for higher education and 
vocational schools: Course “Data in Supply

 
transport/logistics

Jairus, T.; Sadam, A.; Kõrbe Kaare, K.; Pilvik, 
R. (2025). Economic Feasibility of Drone-Based

-
ronments. Future Transportation, 5 (4), #163. 
DOI: 10.3390/futuretransp5040163. 

Pilvik, R.; Jairus, T.; Sadam, A.; Nõmmela, K.; 
Kõrbe Kaare, K.; Scholliers, J. (2025). Exploit-
ability of Maritime Fleet-Based 5G Network 
Extension. Electronics, 14 (11), #2210. DOI: 
10.3390/electronics14112210. 

Pilvik, R.; Jairus, T.; Kõrbe Kaare, K.; Sadam, 
A.; Gentili, A.; Nõmmela, K. (2025). Maritime
Fleet-Based 5G Network Extension: A Model 
for Cross-border Coastal Applications. <i>2024 
IEEE Future Networks World Forum (FNWF): 
Dubai, UAE, 15–17 October 2024.</i> IEEE, 

11028827.



The competencies of the research group are: pro-
duction digitalisation, virtualisation, simulation, 

-
facturing from conventional machining technologies 

-

-

challenges such as labor shortages in the manufac-
turing sector, occupational safety and the need for 

based production systems and a human-centric 

the transformation of the role of employees from 
physically demanding work to higher value-added 
activities, improving working conditions and reduc-

 
https://taltech.ee/en/department-mechanical- 
and-industrial-engineering/research-groups 
#p29848

Group achieved internationally outstanding re-
search results in the development and application 
of digitalised manufacturing systems, Digital Twin 

development activities were closely aligned with 

development of real-time, bidirectionally synchro-

conventional simulation-based approaches, the de-
veloped solutions enable Digital Twins to function 
as active components for the validation, control, 
and optimisation of manufacturing and robotic 

the planning, simulation, and management of 
production systems, supporting the design and 

internationally competitive solutions for the de-

autonomously movable robotic manufacturing 

-
-

facturing systems, addressing critical challenges 

automation, particularly for small and medium-

 Development and manufacturing
of complex products

 European Organisa-
tion for Nuclear Research

 Smart Industry Centre

Pizzagalli, S. L.; Mahmood, K.; Boychuk, R.; 
Otto, T.; Kuts, V. (2025). 
tended reality-based learning in engineering 
education. Proceedings of the Estonian Acad-

proc.2025.2.03. 

Mondellini, M.; Arlati, S.; Urgo, M.; Pizzagalli, 
S. L.; Kashif, M.; Terkaj, W. (2025). Comparing
Traditional and eXtended Reality-based 
Learning: Effects on Performance, Emotions, 
and Cogniti-ve Aspects. In: Extended Reality: 
International Conference, XR Salento 2025, 
Otranto, Italy, June 17–20, 2025, Proceedings, 

Computer Science; 15742). DOI: 10.1007/978-
3-031-97778-7_24. 

Remenyi A, L. Kuts V. Tepljakov A. Pizzagalli S, L. 
(2025). From Virtual to Reality: A Structured
Framework to Training Humanoid Robots for 
Elderly Care Using Learning from Demonstra-
tion. In: Lecture Notes in Computer Science. 



KEYWORDS: ceramic-based composite, hard-
metal, cermet, ceramic-matrix composite, coat-
ing, composite hardfacing, hydrogen storage 
material; wear resistance, materials recycling, 

The R&D activities of the research group have been 

wear resistant ceramic-metal composites (hardmetals/
-

-
position, microstructure, mechanical and tribological 

for enhancement of products (tools, wear resistant 
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and-industrial-engineering/research-groups 
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The most important R&D results :

 Advancement of critical raw materials (pri-
-

terials, in particular additive manufacturing 
technology of such materials; 

 
carbide ceramics and wear resistant compos-
ites on its bases; 

 Progress in development of advanced Fe-
based composite hardfacings with W-free 
ceramic reinforcement; 

 -

 Composites “ceramics – Fe alloy”
for a wide range of application conditions

RENEW. Re-cycling of Epoxys
from Nonferrous E-Waste

 Car safety component
 

design

Maurya, H. S.; Marczyk, J.; Juhani, K.; Sergejev, 
F.; Kumar, R.; Hussain, A.; Akhtar, F.; Hebda, M.; 
Prashanth, K. G. (2025). Binder jetting 3D printing
of green TiC-FeCr based cermets- Effect of sintering 
temperature and systematic comparison study with 
Laser powder bed fusion fabricated parts. Materi-
als Today Advances, 25, #100562. DOI: 10.1016/j.
mtadv.2025.100562. 

Maurya, H.S.; Juhani, K.; Tarraste, M.; Viljus, M.; 
Sergejev, F.; Pampori, T.H.; Hussain, A.;  
Kübarsepp, J. (2024). Synergistic effect of Nb
and Mo on the microstructural formation of the 
Ti(C,N)-high chromium ferrous-based cermets. 
International Journal of Refractory Metals and 
Hard Mate-rials, 122, #106723. DOI: 10.1016/j.
ijrmhm.2024.106723. 

Hussain, A.; Goljandin, D.; Podgursky, V.;  
Rüstü Yörük, C.; Sergejev, F.; Kübarsepp, J.;  
Maurya, H. S.; Rahmani, R. (2024). Industrial
sustainable Fabrication, SEM Characterization, 
mechanical Testing, ANOVA analysis of PP-PETF 

 
learning studies for nuclear shielding applications. 
European Polymer Journal, 213, #113082. DOI: 
10.1016/j.eurpolymj.2024.113082. 





structure interaction, ship safety, accidental 
limit states, material modeling, marine technol-
ogy, ship digital twin and perception systems

-
tions for ships, offshore and shore-based struc-
tures, and marine infrastructure, developing 
digital, autonomous, including situational-aware 

conditions arising from the marine environment 
place high demands on engineering solutions, 
which require science-based methods to solve the 

 -
ducted experiments on the use of machine 
learning applications and forecasting ship 
motion for practical applications, such as 

 
made progress in the development of ma-
chine learning applications for structural 

 The research group received ASTRA fund-
ing to develop machine learning-based 
strength assessment methods for industry 

-

 Marine Technology
and Hydrodynamics Research Infrastruc-
ture MARTE – Regional Knowledge 
Transfer Advisory and Technology Center

 Coupled Simulation Model
for Ship Crashworthiness Assessment

 Advanced Marine
Environment Monitoring and Rapid 
Analysis System

Sahk, T.; Kõrgesaar, M.; Yu, Z. (2025). Ap-
proach to account for external dynamics in 

. 
In: Innovations in the Analysis and Design 

DOI: 10.1201/9781003642411-35. 

Yatkin, M. A.; Korgesaar, M.; Romanoff, J.; 
Stuckner, J.; Islak, U.; Kurban, H. (2025). Ex-
ploring Various Sequential Learning Methods 
for Deformation History Modeling. Engineering 
Applications of Neural Networks : Proceedings, 
Part I: 26th International Conference, EANN 
2025, Limassol, Cyprus, June 26–29, 2025. Ed. 
Iliadis, L.; Maglogiannis, I.; Kyriacou, E.; Jayne, 

in Computer and Information Science (CCIS); 
2581). DOI: 10.1007/978-3-031-96196-0_13. 

Kõrgesaar, M.; Yatkin, M.A. (2025). Machine
Learning Based Computational Models for In-
creased Accuracy and Enabling Digital Twins.  
Proceedings of the ASME 2025 ; vol. 7, 7: 44th In-
ternational Conference on Ocean, Offshore and 
Arctic Engineering (OMAE2025), Vancouver, 
Canada, June 22–27, 2025. American Society of 
Mechanical Engineers (ASME), art. V007T14A014. 
DOI: 10.1115/OMAE2025-157406. 





-
ing cities, urban planning, recycled aggregate 
concrete, building materi-als, indoor climate, 

community development, economic revitaliza-
tion, reuse and restoration, urban and rural 

in urban planning and historical landscapes 

-
tion materials, indoor climate, aspects of building 

physical systems for buildings and urban and 

planning and help to solve problems with the 
implementation of cyber-physics systems in 

https://taltech.ee/en/
tartu-college/research#p32467

 Advantages of Using a Seismic Piezo-
cone Penetration Test for Analysis of a Single 

of the correlation between CPTu readings and Vs 
in silty soils, emphasising the need for further 

The team completed successfully the tasks relat-

for a building permit is known to be often un-
predictable, opaque, and conducted differently 

increased costs, and generally undermines public 

study took a proactive approach by developing a 
preconsultation tool that addresses issues before 

construction demands increase, the need for ef-

is adaptable to future regulatory frameworks and 

 eMOTIONAL Cities

 A PROactive approach for
Communities to enAble Societal Trans-
formation

 Quality control of knitwear
using machine vision

Leetsaar, L.; Korkiala-Tanttu, L. (2024).  
Advantages of Using a Seismic Piezocone 
Penetration Test for Analysis of a Single Screw 
In Situ Displacement Pile in Silty Soils. Indian 
Geotechnical Journal. DOI: 10.1007/s40098-
024-00942-5. 

Raamets, J.; Nei, L.; Ruus, A.; Ivask, M.; Muoni, 
K. (2025). Humidity Impact on Air Quality
in Straw- and Reed-Bale Houses
10.20944/preprints202508.0570.v1. 

Kupper, K.; Nutt, N.; Kaplinski-Sauk, M. (2025). 
Data from urban tree surveys of the 19th–21st 
centuries as input for planning the maintenance 
of historical tree stands: A case study of Kaarli 
boulevard in Tallinn, Estonia. BALTIC FOR-
ESTRY, 31 (1), #id793. DOI: 10.46490/BF793. 



KEYWORDS: environmental technology, circu-
lar economy, industrial ecology, ecosystem serv-
ices, environmental microbiology and -chemistry

The main competences of the group are:

 

 Development and implementation of waste 
recycling technologies (drug residues in 
sewage sludge and their degradation ef-

 Development of methodologies for as-

assessing the status of the environment, 
soil microbiological parameters and the 
parameters of soil invertebrates are used 

 Use of oil shale ash and crushed oil shale 

https://taltech.ee/en/
tartu-college/research#p32468

 The research group participated in the 

-

During a research visit to the University of South 
-

threats to the Gulf of Finland and Lake Peipsi 

 eMOTIONAL Cities

 The impact of indoor
climate on health and the spread of 
pathogens

 A PROactive approach for
COmmunities to enAble Societal 
Transformation

Nei, L.; Haiba, E.; Raamets, J.; Herodes, K. 
(2024). Degradation of carbamazepine and
triclosan in sewage sludge mixtures used for 
fertilizing agricultural soils. Soil Science Annual, 
75 (2), #189545. DOI: 10.37501/soilsa/189545. 

Nutt, N.; Nei, L.; Muoni, H.; Kubjas, A.; Raamets, 
J. (2024). Novel Approach to Making
Environmentally-Friendly Plaster – Moisture 
Buffer Value of Plaster Made of Wastepaper and 
Different Glues. Latvian Journal of Physics and 

lpts-2024-0043. 

Nutt, N.; Salmistu, S.; Kupper, K.; Kotval, Z. 
(2024). Assessing age-friendliness of
contemporary urban outdoor places in Estonia. 
Quality in Ageing and Older Adults, 25 (3), 





KEYWORDS: metal-organic framework, CO  ad-

and photocatalysis, adsorption, nanomaterials, 
liquid separation, oil shale as raw material for 
chemical industry, mechanochemistry

 Co-valorization of CO  and oil shale into 
catalysts and adsorbents for chemical 

 Application of said catalysts to oxidation 
of organic sulfur and relevant adsorbents 
to adsorb sulfurous compounds form liquid 

 Extracting added value from mining waste 
and process waters via selective removal 

https://taltech.ee/en/
virumaa-college/development

, two roadmaps commissioned by the 

Firstly, the roadmap for CO  and low emission 
fuels and secondly, the roadmap for the wood 

 Circular valorization of
non-fossile CO2

 
Internet of Things (SAIoT)

 CO2-derived carbon
materials for energy storage and 
production

Barghi, B.; Mõistlik, T.; Panov, D.; Raag, A.; 
Järvik, O.; Niidu, A. (2025). Kinetic Modeling
of Deep Oxidative Desulfurization over Func-
tionalized UiO-66 from a Model Fuel Using 
Complex Reaction Theory. ACS Omega, 10 (16), 

Barghi, B.; Mõistlik, T.; Raag, A.; Volokhova, M.; 
Reile, I.; Seinberg, L.; Mikli, V.; Niidu, A. (2024). 
Deep Oxidative Desulfurization of Planar 
Compounds Over Functionalized Metal-Organic 
Framework UiO-66(Zr): An Optimization 
Study
10.1021/acsomega.3c09971. 

Barghi, Bijan; Jürisoo, Martin ; Volokhova, 
Maria; Seinberg, Liis; Reile, Indrek; Mikli,  
Valdek; Niidu, Allan (2022). Process Optimization
for Catalytic Oxidation of Dibenzothiophene 
over UiO-66-NH2 by Using Response Surface 
Methodology
DOI: 10.1021/acsomega.1c05965.



KEYWORDS: human-robot interaction; model-

of production processes; robotic workplace de-
sign; risk assessment and analysis; user trust

The working group focuses on the topic of collabo-

of social and psychological aspects of human-
-

ment and analysis of impact factors and risks, 
user trust in robotic systems, robotic workplace 

and validated human-robot interaction models, 

user-centered design services is also considered 

The main activities , the main outcome 
of the research group is the establishment of a 

-

-
-

tory enables the investigation and modelling 
of the psychological aspects of human-machine 
collaboration, human-centred workplace design, 
trust-related constructs, and the adaptability of 

The research group has developed an initial 
service package to offer companies opportunities 
for education, innovation, and collaboration in 

region, supporting and promoting local indus-

 Development of robot-human 
co-creation in Industry

 Increasing the volume of
continuing education in Ida-Viru and 
developing and launching new level 
education curricula in vocational and 
higher education

Autsou, S.; Dunajeva, O.; Pentel, A.; Shvets, O.; 
Roosileht, M. (2025). Application of Fuzzy
Logic for Collaborative Robot Control. Electro-

-
tronics14204029. 

Matsulevitš, J.; Majak, J.; Eerme, M.; Sarkans, M.; 
Dunajeva, O.; Kristjuhan-Ling, K.; Raamets, T.; 
Kekšin, V. (2025). Human-robot interaction:
a conceptual framework for safety/risk analy-
sis. Proceedings of the Estonian Academy 

proc.2025.2.09. 

Raamets, T.; Karjust, K.; Majak, J.; Hermaste, A. 
(2025). Implementing an AI-Based Digital
Twin Analysis System for Real-Time Decision 
Support in a Custom-Made Sportswear SME. 
Applied Sciences, 15, 14, #7952. DOI: 10.3390/
app15147952. 



KEYWORDS: waste fuels, waste, pyrolysis, co-
pyrolysis, two-stage pyrolysis, hydrogenation, 
semi-coking, distillation, solid and liquid fuels, 
water and gas analysis, phenols, standardization

The Laboratory of Fuels Technology at Oil Shale 
-

 Organic substances (including waste, plas-

 The analysis of technological properties 

Particular attention is paid to the co-processing/
processing of different materials to produce the 

stored  oil-shale ash provides good prerequisites 
to be the basis for the development of industrial 
technology for the recycling of non-recyclable 

-
mining the quality of solid and liquid fuels in 
accordance with standards and determining 
the component composition of samples of gases 
and liquids using chromatography and mass-

The Laboratory is accredited in accordance with 

-
ing group of the Estonian Centre for Standardi-

https://taltech.ee/en/
oil-shale-competence-center/services

 Development of a process for
chemical recycling of waste non-suitable 
for mechanical recycling

 Centre of Excellence in Circular
Economy for Strategic Mineral and 
Carbon Resources

 Catalyst production

Penezko, A.; Pihl, O.; Sustsik, D.; Nossov, A.; 
Khaskhachikh, V. (2025). Production of hydro-
gen from packaging wastes by two-stage pyroly-
sis. Waste Management, 206, #115068. DOI: 
10.1016/j.wasman.2025.115068. 



KEYWORDS: nanocomposite materials; anti-
corrosion coatings; renewable energy; solar 
panels; sustainability measurements; equipment 
diagnostics, , physical and mechanical properties 
of materials

on the following areas: 
 

wind power plants, micro-cogeneration, 

 

production and storage of ammonia and 

the electricity system; 
 -

-
dustrial processes, including heat and air 

 

protection, security solutions, and monitor-
ing systems for energy production, storage, 

 Solutions and implementation of small-
scale and community-based energy; 

 Advanced materials to ensure energy ef-

nanocomposite protective and thermoemis-

 Universal anti-corrosion coatings based on 
polymer nanocomposites for broad indus-
trial applications; 

 Sustainable measurement technologies 

for material consumption and quality assess-

 Equipment/drivers diagnostics (early fault 
detection, including in shafts, bearings, 

-

Experimental investigation of the physical 
and mechanical properties of materials with 
different origins and compositions, including 
the analysis of micro- and nanohardness, 
microstructure, surface roughness, and 

tensile, compression, and other mechanical 
tests to assess the durability and suitability 
of materials for various engineering appli-

, the research group systematically de-
veloped and implemented new research and devel-
opment capabilities in nanocomposite materials for 

equipment was acquired and put into operation, 
enabling the establishment of the Sustainable 

new infrastructure is actively used in research, 
education, and industrial collaboration, support-

Baraškova, T.; Kudelina, K.; Shirokova, V. 
(2024). New Opportunities in Real-Time
Diagnostics of Induction Machines. Energies, 
17 (13), #3265. DOI: 10.3390/en17133265. 

Shmagina, E.; Antonov, M.; Kasikov, A.;  
Volobujeva, O.; Khabushev, E. M.; Kallio, T.; 
Bereznev, S. (2024). Structural, Mechanical, and
Optical Properties of Laminate-Type Thin Film 
SWCNT/SiOxNy Composites. Nanomaterials, 
14, 22, #1806. DOI: 10.3390/nano14221806. 

Barashkova,T.; Shirokova, V. (2023). 
of diagnosing the condition of rolling bearings 
in real time. Ukrainian Metrological 

7039.4.2022.276322. 









KEYWORDS: underwater robotics and control, 
underwater sensing, locomotion in multiphase 
environ-ments, mapping and navigation

The Centre for Biorobotics specializes in research 
and development of underwater robotics and 
sens-ing. On the robotics side we are focusing 
on development of locomotion and control in un-
derwater and multiphase environments, where 
conventional land and underwater platforms are 
underperforming. In connection with robotics, 
we are focusing on using bioinspired sensing 
methods in combination with conventional tools 
to improve situational awareness and navigation 
performance of our robots. Apart from robotics, 
we are also applying the bioinspired sensing 

-
ronments (rivers, coast etc.).

Our core competences are:

 Development and manufacturing of un-
derwater robotic platforms.

 Robot locomotion and control in multi-
phase environments.

 Underwater sensing with applications in 
natural environments

 Mapping and navigation of unstructured 
environments.

 The H2020 Project PIPEON, Ro-
botics and AI for Sewer Pipe Inspection and 
Maintenance (total funding 8M€) was launched 
under the coordination of the Biorobotics Centre. 
PIPEON develops robotic and AI technologies for 
autonomous sewer inspection and maintenance 
to improve monitoring capabilities of sewage 
companies and reduce costs, enabling timely 
maintenance of the sewer system.  The project 
includes 12 partners from seven countries.

We developed underwater drone control meth-
ods that address both model-based control 
algorithms and data-driven machine learning 
methods to control maneuverable underwater 
drones and ensure drone fault tolerance.

 VHE24076 “Robotics and AI for Sewer
Pipe Inspection and Maintenance” 
(2025–2028) 

 PSG940 “AutoMap Extreme – Near Real-
Time Mapping of Data in Extreme 
Environments” (2024–2028) 

 MOBJD1212 “Pressure Sensor Based
Sea Monitoring” (2023–2025)

Godon, S.; Prados, C.; Chemori, A.; Ristolai-
nen, A.; Kruusmaa, M. (2025). Walking in
Mud: Modeling, Control, and Experiments of 
Quadruped Locomotion. IEEE/ASME Trans-

TMECH.2025.3560588. 

Hamamatsu, Y.; Remmas, W.; Rebane, J.; 
Kruusmaa, M.; Ristolainen, A. (2025).  
Cross-Platform Learning-Based Fault Tolerant 
Surfacing Controller for Underwater Robots.
<i>2025 IEEE International Conference 
on Robotics and Automation (ICRA).</

ICRA55743.2025.11127355. 

Hamamatsu, Y.; Kupyn, P.; Gkliva, R.;  
Ristolainen, A.; Kruusmaa, M. (2025).  
Underwater Soft Fin Flapping Motion with 
Deep Neural Network Based Surrogate Model. 
<i>2025 IEEE 8th International Conference on 

For more information please visit  
https://taltech.ee/en/biorobotics



KEYWORDS: nanoelectronics design, reliability, 

The research in the Centre for Dependable 
Computing Systems covers a wide range of top-
ics in the areas of design, reliability, security, 

The main research activities are the following:
 AI Chips (cooperation with ETH Zürich, 

 Hardware security (cooperation with TU 

 

 -

DLR).

The centre has been the initiator of several pan-
European actions.

More information: https://taltech.ee/en/
research-groups-DCS#p15811

 were: 
In March, the Estonian Chip Competence Center 
KIIP was founded. The project coordinator is the 

-
ropean Test Symposium was organized in Tallinn 
under the leadership of the research group, 
which was visited by more than 240 delegates.

 VHE25036 “ -
tions in Trustworthy Embedded AI 
Architectures for Smart Cities, Mobility 
and Logistics” (2025–2028)

 PSG837, Cross-level hardware security
 

(2023–2027)

 VFP21031IA “
Reporting and Incident response System” 
(2022–2024) 

Ahmadilivani, M.H.; Taheri, M; Raik, J.; 
Daneshtalab, M.; Jenihhin, M. (2024). 
A Systematic Literature Review on Hardware 
Reliability Assessment Methods for Deep Neural 
Networks. ACM Computing Surveys, 56 (6), 

Taheri, M.; Cherezova, N.; Nazari, S.; Azarpeyvand, A.; 
Ghasempouri, T.; Daneshtalab, M.; Raik, J.; 
Jenihhin, M. (2024). AdAM: Adaptive
Approximate Multiplier for Fault Tolerance 
in DNN Accelerators. IEEE Transactions on 

Roberts, A.; Heidari Iman, M.; Bellone, M.; 
 

Hamad, M.; Steinhorst, S. (2024). ADAssure:
Debugging Methodology for Autonomous Driving 
Control Algorit-hms. 2024 Design, Automation 
and Test in Europe Conference (DATE): Valen-



KEYWORDS: hydropower, underwater sensing, 
computer vision, open government data

The Centre for Environmental Sensing and In-
telligence is specialized in the development and 
deployment of rugged multi-modal sensors for 
measurements in extreme environments, data-
driven modelling and eco- and ethohydraulics.

Core competences of the centre are:

 Underwater sensing in extreme environ-
ments including hydropower turbines, 
rivers, coastlines and glaciers.

 Real-time signal processing for rugged and 
reliable multi-modal autonomous sensors.

 Data-driven modeling and assimilation of 
outdoor sensor network data with numeri-
cal models.

 Eco- and ethohydraulic sensing and model-

 Underwater multispectral cameras and 
automated vision methods for detection 
and tracking in adverse environments.

More information: https://taltech.ee/en/envi-
ronmental-sensing-and-intelligence-group

-

and migration. 

Participation in the largest European develop-
ment project on new pumping station designs to 

Development and implementation of a large-
scale underwater monitoring system for the 
German Federal Hydrological Institute.

 TFM23075 “OsteoSense: Academic and
commerical solution for user-friendly 
human motion and bone loading analysis 
during indoor and outdoor exercise and 
rehabilitation” (2024–2025) 

 PRG2198 “MultiFlow – Multiscale
Natural Flow Sensing for Coasts and 
Rivers” (2024–2028)

 VFP19046 “
Behaviour and Status” (2020–2023) 

An open
laboratory blade strike rig to evaluate the risk 

-
sive sensors

 
-

 

 

 
practice recommendations -



KEYWORDS: hardware security, trustworthy 
integrated circuits, ASICs, crypto hardware, 
obfuscation

The Centre for Hardware Security conducts 
research in all applied aspects of hardware 
security: the aim is to validate security tech-
niques in real silicon. The Centre’s research on 
integrated circuit (IC) design, electronic design 
automation (EDA), and cryptographic hardware 
enables trustworthy IC-based systems to be 
built. Threats such as hardware Trojans, reverse 
engineering, circuit (de)obfuscation, IP piracy, 

addressed through an array of technical coun-
termeasures.

Core competences of the centre are:

 
Circuits.

 Circuit obfuscation.

 Trustworthy electronic design automation 
tooling (from RTL to layout).

 Countermeasures to reverse engineering, 

 Crypto hardware, including conventional 
and post-quantum cryptography.

, researchers of the cen-
tre published in prestigious conferences and 
journals, such as Design and Test in Europe 

Conference (DATE), IEEE Transactions on 
Computer-Aided Design of Integrated Circuits 
and Systems (TCAD), and IEEE Transactions on 
Very Large Scale Integration Systems (TVLSI).

and showed that techniques that do not rely on 
provably secure techniques are vulnerable to 

We introduced a removal and structural analysis 
-
-

presented in our DATE’24 paper.

 TEM-TA138 “
Internet of Things” (SAIoT) (2024–2028) 

 ETAG24040 “EAGER: Hardware-
 

Standards” (2024–2026)
 VHE24037 “Boosting TalTech Capacity

” 
(2024–2027) 

Almeida, F.; Aksoy, L.; Pagliarini, S.; (2025). 
RESAA: A Removal and Structural Analysis Attack 
Against Compound Logic Locking. IEEE Transac-
tions on Very Large Scale Integration (VLSI) Sys-

Aksoy, L.; Yasin, M.; Pagliarini, S. (2024). 
KRATT: QBF-Assisted Removal and Structural 
Analysis At-tack Against Logic Locking. 2024 
Design, Automation & Test in Europe Confer-
ence & Exhibition (DATE): Valencia Spain, 

DATE58400.2024.10546552. 

Aksoy, L.; Roy, D.B.; Imran, M.; Pagliarini, S.N. 
(2024). Multiplierless Design of High-Speed Very
Large Constant Multiplications th Asia 

-
th Asia and South 

South Korea, 22–25 Jan. 2024. IEEE Com-

For more information please visit:  
https://taltech.ee/en/research-groups-
DCS#p16436



KEYWORDS: control, modelling of dynamic sys-
tems, computational intelligence, machine learn-
ing, adaptive and self-learning systems, extended 

The core competences of the Centre for Intel-
ligent Systems are:

 Modelling, control, and analysis of complex 

 Computational Intelligence based algo-

 Self-learning and adaptation methods in 

 
 
 
 
 
 
 
 Buildings automation, modelling and per-

formance analysis.
The research group focuses on development and 

-
niques for Industry 4.0 applications based on the 
combination of classical industrial controllers 
with computational intelligence methods and 

The developed algorithms enable the modeling and 
control of complex nonlinear industrial processes. A 
genetic algorithm (genetic programming) based ap-
proach has been successfully applied to determine 
the optimal model structure. The developed methods 
are tested both in the research laboratory of the Cen-
tre and applied in practice in cooperation with our 
industrial partners.
The developed algorithms have been implemented in 

Exchange and GitHub for both MATLAB and Python:

 https://www.mathworks.com/matlabcen-

for-matlab
 https://github.com/outstandn/fomcon
 https://github.com/extall/fomcon-matlab

These algorithms are continuously being devel-
oped, extended, and updated.

engineers and researchers has also been developed, 

open-source software: https://apc-simple.net

 VHE23048 “ENFIELD: European Light-
house to Manifest Trustworthy and 
Green AI” (2023–2026) 

 TF24019IA, Centre of Excellence in
 (2024–2030)

 TEM-TA78 Data-driven assessment of
the potential and impact of energy saving 

 
(2024–2028)

Nosrati, K.; Belikov, J.; Tepljakov, A.; Petlenkov, E. 
(2024). Revisiting LQR problem of singular
systems. IEEE/CAA Journal of Automatica 

JAS.2024.124665. 

Nosrati, K.; Skiparev, V.; Tepljakov, A.;  
Petlenkov, E.; Belikov, J. (2024). Intelligent
frequency control of AC microgrids with commu-
nication delay: An online tuning method 
subject to stabili-zing parameters. Energy and 

egyai.2024.100421. 

Ghorbani, M.; Tepljakov, A.; Petlenkov, E. 
(2024). 
Systems With Time Delay: An Approach Based 

. IEEE Transac-

Homepage: http://is-centre.eu/.



KEYWORDS: edge-AI accelerators, hardware de-
-

ing, reliability, functional safety, system health aware-
ness, predictive maintenance, embedded systems, 
intelligent autonomous systems, machine learning

The Research Centre focuses on edge-AI hardware 
and cross-layer reliability and self-health awareness 
technology for tomorrow’s complex intelligent au-
tonomous systems and IoT edge devices in Estonia 
and EU. The team studies advanced cyber-physical 
systems characterized by their heterogeneity and 
the emerging computing architectures employing 

-
edge to equip engineers with design-phase solutions 

to facilitate system’s crashless operation.The core 
competences of the group are:

 Hardware design
 - VHDL and Verilog designs
 - EDA tools (Cadence, Siemens, Synop-

sys platforms)
 - -

forms (Unmanned Aerial Vehicles)
 FPGA-based solutions and methodologies

 - FPGA SoCs (Zynq, CycloneV) 
 -

Quartus, Lattice Diamond)
 Software and embedded SW development

 - Bare-metal applications, bootloaders, 
Linux drivers and Userspace applications, 

 - Petalinux, Yocto, FreeRTOS and em-
bedded SDKs, ELDK

 Cross-layer reliability and fault management
 - ML-based solutions
 - Functional Safety (ISO26262)

 Test strategy development and trouble-
shooting instrumentation
 -

IEEE-1149.1, IEEE-1149.6, IEEE-1687)

TAICHIP projects, launched last year, is actively 
progressing.

a new international collaboration with CERN by 

contributing to research and development activities 
of the Muon System of the LHCb experiment. This 
collaboration complements the department’s ongo-
ing involvement with the CMS BRIL group (Beam 

Radiation Instrumentation and Luminosity), 
expanding the institute’s contribution to cutting 
edge detector technologies, radiation measure-
ments, electronics, and data processing solutions, 
and increasing Estonia’s visibility within major 
international research infrastructures.

 PRG1467 “CRASHLESS – Cross-Layer
Reliability and Self-Health Awareness 
for Intelligent Autonomous Systems” 

 VHE24037 “Boosting TalTech Capacity
” 

(2024–2027) 

 VHE24034 “Training and Innovation in
 

Edge AI” (2024–2028)

Ubar, R.; Raik, J.; Jenihhin, M.; Jutman, A. 
(2024). Structural Decision Diagrams in Digital
Test. Springer Nature Switzerland AG 2024. 

Taheri, M.; Cherezova, N.; Nazari, S.; Azarpey-
vand, A.; Ghasempouri, T.; Daneshtalab, M.; 
Raik, J.; Jenihhin, M. (2024). AdAM: Adaptive
Approximate Multiplier for Fault Tolerance 
in DNN Accelerators. IEEE Transactions on 

Cherezova, N.; Jutman, A.; Jenihhin, M. (2025). 
 

systolic array for DNN inference. Microproc-

10.1016/j.micpro.2025.105222. 



KEYWORDS: embedded machine learning, edge 
computing, embedded systems design, signal 
processing

The Embedded AI Research Lab focuses on devel-
oping and optimizing machine learning solutions 
in the embedded systems (edge computing). The 
laboratory collaborates internationally with re-
search teams and companies from the maritime, 
smart city, autonomous vehicles and industrial 
automation sectors. Main focus is on maritime 
and mobility solutions.

Core competencies:

 Embedded hardware design and prototyp-

 Machine learning model optimization for 

 Hardware accelerators for edge comput-

 Image and video processing on edge de-

 Radar and vision sensor fusion.

Important results  

The research focused on the topics of UAV and 
UGV localization and navigation.

 TF24032TJ “FinEsCentre for Smart
Cities – implementation of activities” – 
UrbanSplash pilot project (2024–2027) 

 MINM25032 “Determination of vehicle
windshield damage sizes (scale) for 
repair recommendation AI” (2025–2027) 

Robal, T.; Reinsalu, U. (2025). How Do You Ride
an Elevator? Passenger In-Cabin Behavior 
Analysis on a Smart-Elevator Platform. 

In: Kornyshova, E., Deneckère, R., Brinkkemper, 
S. (Ed.). Smart Life and Smart Life Engineering 

4_10. 

Soom, J.; Leier, M.; Janson, K.; Tuhtan, J.A. 
(2024). 

 
. IEEE Access, 12, 

-

Ersü, C.; Petlenkov, E.; Janson, K. (2024).  
A Systematic Review of Cutting-Edge Radar 
Technologies: Applications for Unmanned 
Ground Vehicles (UGVs). Sensors, 24 (23), 

More information: https://iot.ttu.ee 





KEYWORDS: (model-based) machine learning, 
automated commonsense reasoning, ontology 
based reasoning, recommender systems, logic-
based software systems, complex systems model-
ling and simulations

The Applied AI Group conducts research in 

systems. The group investigates applicability 
of machine learning, ontology based reason-

discovery and other AI methods for solving 
digitalisation problems of different industrial 

develops novel methods and systems for core 
natural language understanding and common-
sense reasoning.

The group participates in the 
CIRPASS-2 to develop a Digital Product Pass-
port – a structured digital collection of product-

related information, including data on sustain-
ability and circularity performance.

More information: https://taltech.ee/en/
department-of-software-science/research-
groups#p23624

 TK213 “Estonian Centre of Excellence in
” (2024–2030)

 VEU24027 “Digital Product Passports
Enabling At-Scale and Real-Life Circular 
Economy Use Cases in electronics, textiles, 
tires and construction value chains” 
(2024–2027)  

 PRG1487 “
Flow Processes in the Built Environment” 
(2022–2026)  

Verrev, M.; Tammet, T.; Järv, P. (2025). 
Combining syntactic and semantic information 
in knowled-ge extraction pipeline. Advancements
in machine learning and natural language 
processing: innovations and applications : 3rd 
International Conference on Language Process-
ing and Knowledge Management (LPKM’2024).  
Ed. Belguith, L. H.; Shaalan, K. Cham: 

85067-7_1.  

Koppel, T.; Tammet, T. (2025). Perspectives of
electronic election systems. In: Srivastava, Bi-
plav; Nikolich, Anita; Hickerson, Andrea; Kop-

Vaishnav, M.; Tammet, T. (2025). A Cognitive
Paradigm Approach to Probe the Perception-
Reasoning Interface in VLMs
arXiv.2501.13620.  



-
pendable, interoperable and evolutionarily 

software, future professionals, professional 
education

The research of the Business Information Tech-
nology Group is focused on a theory and practice 
of de-pendable, interoperable and evolutionarily 
changeable enterprise applications and on the 

main research topics are data, enterprise infor-
mation systems, and educational and medical 
informatics.

-
cant contribution to the establishment of EstMIA 
(Estonian Health Informatics Association). As a 
result, a major conference of the corresponding 
European organization (EFMI) will be held in 
Tallinn in 2027.

 PRG2629 “Medication Adherence and
 

Dyslipidaemia and Achievement-oriented 
Novel Patient Digital Support” (2025–2029)

 VEU22026MM1 “Demo project ‘Creating
and validating a prototype of a software 

 
automatic modeling, planning, and opti-
mization of production processes at Akt-
aprint Ltd” (2024–2024)  

 TEM-TA105 “Digital health for a whole
and healthy society” (2024–2028) 

Bossenko, I.; Randmaa, R.; Piho, G.; Ross, P. 
(2024). Interoperability of health data using
FHIR Mapping Language: transforming HL7 
CDA to FHIR with reusable visual components. 
Frontiers in Digital Health, 6,  Art. no. 1480600; 

Bertl, M.; Kankainen, K. J. I.; Piho, G.; Draheim, 
D.; Ross, P. (2023). Evaluation of data quality
in the Estonian National Health Information 
System for digital decision support. HEDA 2023: 
the 3rd International Workshop on Health Data, 
Co-located with STAF 2023, 18–21 July, Leices-
ter, United Kingdom. CEUR-WS, 13 pp. (CEUR 
Workshop Proceedings; 3440).  

Klementi, T.; Piho, G.; Ross, P. (2024).  
A reference architecture for personal health data 
spaces using decentralized content-addressable 
storage networks. Frontiers in Medicine, 

fmed.2024.1411013. 

More information: https://taltech.ee/en/
department-of-software-science/cooperation/
business-information-technology-group 



KEYWORDS: cyber security, digital forensics, 
cryptography

The Centre for Digital Forensics and Cyber Secu-
rity is a multi-disciplinary and diverse research 

competence and ability of Estonian computer 

development. The Centre’s research covers areas 
-

erations, cryptography, cybersecurity education 
& human aspects, legal aspects of cyber security 
and maritime cybersecurity.

A number of large-scale projects are ongoing, 
including cooperation on the creation of a Eu-

competence Hub for innovation and Operations 
(ECHO), which delivers an organized and co-
ordinated approach to improve proactive cyber 
defence of the European Union, through effec-

and the MariCybERA project, which will lead 
to establishing new multidisciplinary Centre for 
Maritime Cyber Security at TalTech.

Members of the research group participate in 
Ministry of Justice and Digital Affairs (JUST-
DIGI) council on cyber security policy.

-
cial intelligence in cybersecurity within the frame-

with TalTech’s Estonian Maritime Academy we 
concluded the MariCybERA project, which focused 
on cybersecurity in the maritime domain.

 TK213 “Estonian Centre of Excellence in
” (2024–2030) 

 VFP20050 “ERA Chair in Maritime Cyber
Security, MariCybERA

 TEM-TA5 “
cybersecurity” (2024–2028)  

Using large
language models for template detection from 
security event logs. International Journal of 
Information Security, 24 (3), Art no. 104; 17 pp. 

Kalakoti, R.; Nõmm, S.; Bahsi, H. (2025).  
Federated learning of explainable AI(FedXAI) 
for deep learning-based intrusion detection 
in IoT networks. Computer Networks, 270, 

-

Roberts, A.; Malayjerdi, M.; Bellone, M.; Sell, R.; 
 

Analysis of autonomous driving software to low- 
level sensor cyber attacks. 2025 IEEE/ACM 
20th Symposium on Software Engineering for
Adaptive and Self-Managing Systems: SEAMS 

 
66627.2025.00021.  

More information: https://taltech.ee/en/
centre-for-digital-forensics-cyber-security



KEYWORDS: functional and dependently-typed 

formalized programming theory

The group conducts research into theories, 
methods and tools for developing high-assurance 

software) and testing. In recent years, applied 
machine learning became a distinct research 
area of the lab.

More information: https://cs.ioc.ee/lsg/

 PSG749 “
accessible functors in type theory” 
(2022–2025)

 PRG2100 “
Intelligence-based analysis of motor tests 
for the evaluation of human motor and 
cognitive functions” (2024–2028) 

 PRG1210 “Automata in Learning,
Interaction and Concurrency (ALICE)” 
(2021–2025) 

Arkor, N.; McDermott, D. (2024). The formal
theory of relative monads. Journal of Pure and 

Rivas, E.; Uustalu, T. (2024). Concurrent
monads for shared state. Proceedings of the 
26th International Symposium on Principles 
and Practice of Declarative Programming 

(PPDP ‘24), 10–11 September 2024, Milan, 
Italy. Ed. Bruni, Alessandro; Momigliano, 
Alberto; Pradella, Matteo; Rossi, Matteo. New 

-

Annus, T.; Joram, P. (2024). Term search in
Rust th ACM SIGPLAN 
International Workshop on Type-Driven De-
velopment (TyDe ’24), September 6, 2024, 

10.1145/3678000.3678210. 



KEYWORDS: information systems, e-govern-
ment, e-governance, e-health, data science

The mission of this research group is to contrib-

leading role in ICT system architecture and de-
sign of the next generation of digital society ICT 
in-cluding large-scale ICT systems, ICT system 
landscapes, ICT ecosystems, and information ex-
change platforms. The research group conducts 
research in information system technologies 
that enable the future information society at the 
crossroads of distributed computing (including 

next-generation data technologies (including 
data exchange platforms, automatic machine 
learning platforms, business intel-ligence plat-
forms, collective intelligence platforms).

 TEM-TA141 “Smarter use of data via
machine learning” (2024–2028) 

 EITSA18020 “IT Academy research
support measures programme for 2018–

 
Learning; Data Science and Big Data; 
Robots-People collaboration and the 
Internet of Things in Industry processes” 
(2018–2023)

Siddiqui, S.; Hameed, S.; Shah, S. A.; Arshad, J.; 
Ahmed, Y.; Draheim, D. (2024). A smart-contract-
based adaptive security governance architecture 
for smart city service interoperations. Sustainable 
Cities and Society, 113, Art. no. 105717; 27 pp. 

Nguyen, T.-V.; Le, L.-S.; Shah, S. A.; Hameed, S.; 
Draheim, D. (2024). PenChain: a blockchain-based
platform for penalty-aware service provisioning. 

 
ACCESS.2023.3344038.  

Bertl, M.; Bignoumba, N.; Ross, P.; Ben Yahia, S.; 
Draheim, D. (2024). Evaluation of deep learning-
based depression detection using medical 
claims data

-
med.2023.102745. 



KEYWORDS: compositionality, open systems, 
applied category theory, programming lan-
guages, trustworthy software, diagrammatic 
reasoning, string diagrams, logic in computer 
science, relational methods, quantum computing

The group’s goal is to study compositional tech-
niques in the context of models of computation, 
understood broadly. Compositionality means that 
syntactic descriptions for (open) systems are de-
signed to be compatible with their semantics. While 
the examples motivating the research come from a 

theory, formal language theory, control theory, busi-
ness processes, game theory, economics, machine 

reasoning about open systems, guided by category 
theory. These including a semantic universe based 
on relations rather than functions, and the use of 
the diagrammatic syntax of string diagrams. String 
diagrams provide an intuitive calculus for computa-

control over resources, which is important for faith-
ful descriptions of open systems.

suited for compositional (and therefore, 
more trustworthy and reliable) descrip-
tions of systems, 

2) use compositionality to improve the analy-
sis of systems, including the design of new 
techniques and algorithms, and 

passage from theory to practice.

A new Estonian Research Agency project, ap-
plied for , has received funding, which 
includes the ambitious goal of developing new 
diagrammatic programming languages for the 

-
netica AS on the modelling of cryptographic 
protocols as part of the CHESS project.

 PRG1210 “Automata in Learning,
Interaction and Concurrency (ALICE)” 
(2021–2025)  

 PSG764 “Rewriting in a Directed
Homotopy Theory” (2022–2025)  

 VA24038 “String Diagrammatic
 

Modelling Languages” (2024–2025) 

Bonchi, F.; Di Giorgio, A.; Haydon, N.; 
Sobocinski, P. (2024). Diagrammatic algebra

th An-
nual ACM/IEEE Symposium on Logic in Com-
puter Science (LICS 2024). New York: ACM, 

Hadzihasanovic, A.; Kessler, D. (2023). Higher-
dimensional subdiagram matching. 2023 38th 
Annual ACM/IEEE Symposium on Logic in 

LICS56636.2023.10175726.  

String dia-
grams for premonoidal categories. Logical 

More information: https://compose.ioc.ee/



KEYWORDS: speech technology, phonetics, 
speech corpora

The Language Technology Laboratory focuses 
on the following topics:

 Speech recognition

 

 Speech corpora

 Phonetics (Estonian language prosody and 
vocal system, L2 speech)

 Various sub-topics of natural language 
processing

One of the important activities is the creation of 
speech technology applications targeted at society 
as a whole. This includes applications of end-user 

components that are easy to integrate. Although 
the focus is on speech recognition in Estonian, 
most of the software created in the laboratory is 

open source free software supporter.

One of the major challenges in the coming years 
will be the development of freely available open 
source large language models with support for 
the Estonian language, which can be used to 

challenge and is actively collaborating with other 
Estonian and international partners.

Language technology also potentially plays an 
important role in enhancing Estonia’s defense 
capabilities, as it enables the rapid processing 
of large volumes of multilingual speech and text 

competitively applying such technologies.

More information: https://taltech.ee/en/
laboratory-language-technology 

 TK213U11 “Eesti Tehisintellekti Tipp-
keskus” (2024–2030)  

 TTK9  “Language Data Research
Infrastructure” (2025–2029)  

 EKTB117 “Corpora and models for
speech recognition” (2025–2027)  

platform for Estonian speech transcription. 

Alumäe, T.; Koenecke, A. (2025). Striving for
open-source and equitable speech-to-speech 
translation

Alumäe, T.; Fedorchenko, A. (2025). TalTech
Systems for the Interspeech 2025 ML-SUPERB 
2.0 Challenge. Interspeech 2025, 17–21 August

 



KEYWORDS: cyber-physical-systems, spontane-

awareness, modelling and simulation of multi-
agent and agentic systems, deep learning

The laboratory focuses on the theoretical and 

(proactive) components. Typical components 
are pervasive computing systems. The research 
is partitioned into three threads: (1) modeling 

-

(3) methods for interpretation of situational 

The long-term goal of the laboratory is the abil-
ity to detect and partially control the emergent 

behaviour in pervasive computing systems. In 
-

tion, semantic segmentation and object detection 
-

odology has been applied to photographic images, 
point cloud collections and sound recordings.

More information: https://taltech.ee/en/
laboratory-of-proactive-technologies

 LITEE24096 “Development of a measure-
ment methodology of LWIR range 
shielding efectiveness and a shielding 
material prototype” (2024–2025)  

 LEEEE21116 “Development of risk and
condition based asset management 
principles” (2021–2025)  

 LITEE20122 “Intelligent Smart City
and Critical Infrastructure Protection 
Technologies ISC2PT II” (2020–2022)  

Miasayedava, L.; Kaugerand, J.; Tuhtan, J. A. 
(2023). Lightweight open data assimilation
of Pan-European urban air quality. IEEE 

 
2023.3302348.

Udal, A.; Kaugerand, J.; Astrov, I.; Mõlder, H.; 
Koit, K. (2025). Model-enhanced control for
cyber-physical security: simulation of model-
based navigation of an environment-coupled 
watercraft under disrupted global positioning 
conditions th ICT and Elec-

Pihlak, R.; Riid, A.; Yahia, S. (2025). 
-

mentation. Procedia Computer Science, 270, 



KEYWORDS: public sector digital transforma-
tion, development of public services, automation 
and data exchange platforms

The Next Gen Digital State (NGDS) research 
group addresses the technological complexities 
of how governments can satisfy the current and 
future needs of their citizens. The group focuses 
on digital government ecosystems by investigat-
ing technologies that support digital transforma-
tion, innovation and implementation. 

NGDS research group collaborates with Esto-
nian and international public sector agencies, 
ministries, and departments for developing next 
generation government technology through cut-

intelligence architecture, requirements engi-
neering, data analytics, and understanding the 
socio-economic effects of technological implemen-
tation. The research group’s vision is to positively 

digital governance ecosystems. The members 
of the group offer top-level interdisciplinary 
practical and theoretical research that enables 
successful implementation of digital government 
solutions and policies.

 the research group focused on the role 

digital state and expanding international edu-

and development activities are:

 Development of the vision of the agent 
state and research in collaboration with 
the University of Tartu. The research con-
tributes to a new paradigm of state govern-
ance, where autonomous AI agents play 
a central role in providing public services 
and streamlining decision-making proc-
esses, reducing the administrative burden.

 Curriculum development and the “dig-
ital bridges” project: the research group 
launched the Erasmus+ international 
cooperation project Digital Bridges, which 
will create a digital state master’s program 
in Morocco, Tunisia and Palestine.

 Strategic cooperation with International 
Telecommunication Union (ITU) within 
the framework of the GiGa program: an 
agreement was signed with the ITU to 
create a training program for the global 
GIGA initiative. The initiative aims to 
support developing countries in creating 
school internet connectivity and digital in-
frastructure, offering TalTech’s expertise 

capacity building.

 GovStack and global digital infrastruc-
ture: active contribution to the GovStack 
initiative continued, where the group 
supports international training programs 
and knowledge services, including our 
contribution to the “GovStack Women in 
GovTech challenge”, which was completed 
by 127 female leaders from over 50 coun-
tries, strengthening the role of women in 
the global digital revolution.

 TK213 „Estonian Centre of Excellence in
“ (2024–2030) 

 PRG1919 „
 

 
Population“ (2023–2027)

More information:  
. 



KEYWORDS: non-linear control systems, alge-
braic methods, power systems

The group is a leading Estonian research unit in 
automatic control, focusing on nonlinear control 
systems, including also hybrid and time-delay 
systems. The group has made a significant 
contribution to the development of constructive 
algebraic methods. A universal algebraic meth-

study of very different problems for nonlinear 

Although the group is developing predominantly 
application-independent general methods deter-
mined by the dynamic properties of the math-
ematical models. The group has been recently 
focused on a few carefully selected applications. 
These include control of autonomous underwa-
ter vehicles and ionic polymer-metal composite 
actuators. Within the last few years, special 
attention has been paid to the study of practi-
cal problems arising in the limits of renewable 
energy integration, and determining the possible 

limitations of distributed energy storage devices 
in low inertia power systems utilizing methods 
from optimal control theory. In addition to the 
above, the group continues to develop and pro-

 The research group studied non-pas-
sive circuits, such as generators and inverters. 
The mathematical formulation was extended so 
that it can be applied to circuits with more than 
one frame of reference.
A novel and simple method for linearizing a 
discrete nonlinear system was proposed, which 
consists in using the so-called parameterized 
state transformation instead of the classical 

practically always usable.

 PRG1463 “Modeling and control of
Low-INErtia Systems (LINES)

 TF24019IT “Centre of Excellence in
” (2024–2030)

 PSG833 “Development of Disturbance
Estimation Techniques for Nonlinear 
Control Systems” (2023–2027) 

Kaldmäe, A.; Kotta, Ü. (2025). Parameterized 
feedback linearization of nonlinear discrete-
time control systems. IEEE Control Systems 

-
SYS.2025.3568672.  

 
Belikov, J.; Levron, Y. (2024). Extended proper-
ties of nonlinear power system models that are 

. 
International Journal of Electrical Power & 

Homepage:  
https://cc.ioc.ee/dokuwiki/doku.php?id=en:start





KEYWORDS: signal processing, electroencepha-
lography, brain disorders (e.g. depression)

The research group is experienced in the inter-
disciplinary area of information technology and 
brain physiology. The studies are aimed to detect 
and interpret the features in the brain electro-
encephalography (EEG) signal characteristic for 
mental disorder (e.g. depression), occupational 

advanced methods of signal analysis and the 

original Spectral Asymmetry Index (SASI) has 
been developed and proved as a promising meth-
od in various applications. Mental disorders, 
stress, and burnout are becoming an increasingly 
heavy burden on modern society. The research 
group’s goal is to develope objective methods for 
early detection of mental disorders, enabling 
conscious self-care and early treatment. 

More information: Biosignal Processing Labo-
ratory | TalTech

 As a result of the research, it was found 
that:

 EEG measures are highly individual yet 
temporally individually stable over one 
year, highlighting that accurate EEG 
interpretation requires personalized 
baselines instead of normative population 
averages.

 Higuchi’s fractal dimension achieves high-

 Frontal and frontal-occipital alpha-band 
-

lating the balance between functional 
connectivity and small-worldness.

More information: https://taltech.ee/en/
biosignal-processing-laboratory

 TK218 “Estonian Center of Excellence of 
Well-Being Sciences” (2024–2030)

 TAR16013 (EXCITE) (TK148) “Estonian
Centre of Excellence in ICT Research” 

 AR20013IHW “FinEst Piloting Programme
by FinEst Centre for Smart Cities project 
“Urban Planning Well-being Score for 
Good Quality Living Environment” ” 
(2021–2023)

Hinrikus, H.; Koppel, T.; Lass, J.; Roosipuu, P.; 
Bachmann, M. (2023). Limiting exposure to
radiofrequency radiation: the principles and 
possible criteria for health protection. 

 

Päeske, L.; Uudeberg, T.; Hinrikus, H.; Lass, J.; 
Bachmann, M. (2023). Correlation between
elect-roencephalographic markers in the healthy 
brain

Põld, T.; Päeske, L.; Hinrikus, H.; Lass, J.; 
Bachmann, M. (2023). Temporal stability and
correlation of EEG markers and depression 
questionnaires scores in healthy people. Scien-



KEYWORDS: digital health, eHealth, change 
management in health care

The core competencies of the research group are 
the development of IT solutions related to digi-
talization of health care (e-health) and research 
of the interoperability factors necessary for their 
implementation. The factors to be studied in-
clude strategies, standards, IT architecture, data 
statuses and databases used for large (national 
or regional) e-health systems. 

The eMedLab conducts research in the areas of 
health data models, clinical decision support, 
evalua-tion and assessment of digital health 
technologies, human behavior related to online 
accessible elec-tronic health records, and com-
ponents and factors of healthcare digitalization.

More information: Centre for Digital Health | 
TalTech

 The research group’s thematic scope 

out within the group is important not only for 

contributes directly to the improvement of the 
Estonian healthcare system. Contributions to 

primarily on research into patient-generated 
health data, enabling individuals to share data 
collected via various devices and applications 
with healthcare professionals and national 
health information systems. In addition to this 
thematic area, the group conducts research into 
health data standardisation, IT architecture, and 
related topics in collaboration with the Business 
Information Technology research group.

Beyond technical research topics, the group also 
contributes to studies on the digital competencies 
of healthcare professionals and their develop-
ment, the development of clinical radiology serv-
ice models, the standardisation of psychiatric 
data, and the digitalisation of diagnostics and 
treatment in psychiatric care.

 TEM-TA105 “Digital health for a whole
and healthy society” (2024–2028)

 VERT25001 “Xpanding Innovative
Alliance” (2025–2028)

 TF24024 “Estonian Center of Excellence
of Well-Being Sciences” (2024–2030)

Marquis, M.; Bossenko, I.; Ross, P. (2025).  
 
.

Lubi, K. Pevkur, H.; Gross-Paju, K.; Elland, M.-L.; 
Ross, P. (2025). The opportunities and chal-
lenges of integrating health and social care 
in post-stroke patient journey: perceptions of 
Estonian professionals. Health Policy,  105377. 

Koop, C.; Kruus, P.; Hallik, R.; Lehemets, H.; 
Vettus, E.; Niin, M.; Ross, P.; Kingo, K. (2023). 
A country-wide teledermatoscopy service in 
Estonia shows results comparable to those in 
experimental settings in management plan 
development and diagnostic accuracy: A retro-
spective database study. Jaad International, 



KEYWORDS: hypertension, atherosclerosis, 
technologies, diagnosis, treatment

 Research and development of novel tech-
nologies in cardiovascular medicine.

 Development of cardiovascular medical 
engineering.

 Clinical application of novel technologies 

 Early atherosclerosis and development of 
novel technologies and devices.

 Hemodynamics of resistant hypertension 
and development of novel methods in guid-
ing of drug treatment.

 

 Diagnosis and treatment of familial hy-
percholesterolemia.

The research group is part of Excellence centers 
of the European Society of Hypertension.

The group is also an active member of the Euro-
pean Atherosclerosis Society International Lipid 
Expert Panel (ILEP) and the European Athero-
sclerosis Society Familial Hypercholesterolaemia 
Studies Collaboration (FHSC).

More information: Centre for Cardiovascular 
Medicine (IH) | TalTech

 the implementation of the group re-
search grant PRG2629 was initiated. The ulti-
mate goal of the study is to reduce cardiovascular 
mortality in Estonia by increasing treatment 
adherence and empowering patients, creating 
a supportive self-management environment for 
monitoring the health plan and actively partici-
pating in the treatment process.

 PRG2629 “Medication Adherence and
 

Dyslipidaemia and Achievement-oriented 
Novel Patient Digital Support” (2025–2029)

 TEM-TA105 “Digital health for a whole
and healthy society” (2024–2028)

Elshorbagy, A.; Vallejo-Vaz, A. J; Barkas, F.; 
Lyons, A. R M; Stevens, C. A T; Dharmayat, K. 

I; Catapano, A. L; Freiberger, T.; Hovingh, G K.; 
Mata, P.; Raal, F. J; Santos, R. D; Soran, H.; 
Watts, G. F; Abifadel, M.; Aguilar-S., Carlos A; 
Alhabib, K. F; Alkhnifsawi, M.; Almahmeed, W.; 
Alnouri, F. ... Ray, K. K (2025). -
ity, and cardiovascular disease in heterozygous 
familial hypercholesterolaemia: the EAS FH 
Studies Collaboration registry. European Heart 

Banach, M.; Toth, P. P; Ahn, H.-J.; Bielecka-
Dabrowa, A.; Cicero, A. F G; Covic, A.; Dalakoti, 
M.; Escobar, C.; Fogacci, F.; Gaita, D.; Gaita, L.; 

-
etti, M. ... Lip, G. Y H (2025). Lipid management
for primary and secondary stroke prevention 
consensus paper of the International Lipid Expert 
Panel (ILEP). Progress in Cardiovascular Dis-

-
tari, G.; Bjelakovic, B.; Bytyci, I.; Ceska, R.; Djuric, 
D.; Gil, R. J; Jozwiak, J.; Kubilius, R.; Latkovs-

The European
Program for Prevention (EPP) – Implementing 
Proven Preventing Measures Now! Global Heart, 



KEYWORDS: Sensors, algorithms, sensor fusion, 
-

-
toring, energy consumption, fatigue monitoring, auto-
matic speech recognition, speech-to-text applications

algorithms in biomedical engineering applications: 
 To estimate dialysis adequacy and quality 

securing end stage renal disease (ESRD) pa-
tients’ care quality. The research is explor-

-
metrical characteristics-signatures of the 
biofluids and performing various signal 
processing and analysis on those signals. 

 To develop beyond the state-of-the-art appli-
cations incorporated into a smart wearable 
multi-sensor fusion system for generating 

locomotion, physical activity, energy con-

 For speech-to-text usage in healthcare 
and industry.

More information: Centre for Biomedical Engi-
neering | TalTech

-
ducted and published by the research group (Paats 
et al 2025), has shown that the concentration of 

(CKD) is several times higher than that of healthy 
individuals. The technical and methodological 

-
tion of CMW con-centration in the dialysate used 

by spectro-
photometric 
analysis. Its 
implementa-
tion would 
be a major 
change in cur-
rent clinical 
practice and 
would help 
ensure more 
adequate as-
sessment of 
t r e at m e nt 
quality and 
better surviv-
al and quality 
of life for the 

patient. The study creates favorable ground for 
the wider use of the optical monitoring method of 
uremic residues developed by TalTech scientists 
in clini-cal practice. In addition to the novel, 
CMW-based, methodological approach, it is also 
important for the patient that the optical sensor 

-
ment and does not require blood sampling. This 
saves blood for patients on renal replacement 
therapy with already impaired hematopoiesis. 

contributes to the move towards more environ-
mentally friendly dialysis treatment, since when 
measuring concentrations with an optical sen-sor, 
there is no need to use blood sample tubes, costs 
for laboratory analyses are eliminated, and less 
waste is generated.

 TK218 “Estonian Center of Excellence of
Well-Being Sciences” (2024–2030)

 PRG2643 “A Novel Technology for Per-
 

Middle Molecular Weight Uremic Toxins 
Removal in Hemodialysis” (2025–2029)

PSG819 “

and Monitor Inhibitors Removal During 
Dialysis in Patients with End-Stage Renal 
Disease (VasCalDi)” (2023–2027)

Paats, J.; Adoberg, A.; Leis, L.; Arund, J.; 
Lauri, K.; Luman, M.e; Tanner, R.; Holmar, J.; 
Pilt, K.; Fridolin, I.. (2025). Intradialytic opti-
cal assessment of C-mannosyl tryptophan re-
moval using spent dialysate

Adoberg, A.; Leis, L.; Luman, M.; Uhlin, F.; 
Fridolin, I.; Viigimaa, M.; Holmar, J. (2025). 

 
kidney disease. Clinica Chimica Acta, 572, p. 

Paats, J.; Adoberg, A.; Arund, J.; Dhondt, 
A.; Fernström, A.; Fridolin, I.; Glorieux, G.; 
Gonzalez-Parra, E.; Holmar, J.; Leis, L.; 
Luman, M.; Perez-Gomez, V. M.; Pilt, K.; 

Time-averaged concentration
estimation of uraemic toxins with different 
removal kinetics: a novel approach based on 
intradialytic spent dialysate measurements. 





-
-

tion and Lab-on-Chip

The research group develops methods and tech-
niques for:

 sustainable and green electronics, includ-
ing for IIoT applications and bioanalytical 

 resource-constrained implementation of 

 applied embedded machine learning for 

More information: https://taltech.ee/en/
department-of-electronics/research-groups

 The research group contributed to 
finalizing the EU-funded Innovation Action 

by industrial SMEs in the EU timber industry 
over the wood value chain.

Research on sustainable and circular economy-
supporting electronic solutions was conducted 

“SAIoT”.

The management of the Estonian-funded project 
PSG897 “Cogni-E-spin” continued successfully, 

-

developed, entitled “Cogni-e-SpinDB 1.0.

The implementation of the EU-funded Path-

-
uted to the development of an automated in-line 
platform for the analysis of chiral separation for 
the CHIRALFORCE photonic chip.

 PSG897 “Cogni-E-spin: Cognitronic
Electrospinning System for Automated 

” 
(2024–2028)

 VHE22018 “Secure 5G-Enabled Twin
Transition for Europe’s TIMBER 
Industry Sector” (2022–2025) 

 TEM-TA138 
Internet of Things (SAIoT) (2024–2028) 

Afrin, F.; Ndubuisi Ezechukwu, D.; Le Moullec, 
Y.; Pardy, T.; Rang, T.; Koel, A. (2025). 
CNN-Transformer Hybrid Model Towards 
Automated Droplet Image Quality Assessment 
of Portable Imaging Flow Cytometer. IEEE 

st International Confer-
ence on Smart Technologies: Gdynia, Poland, 

 

Y. (2024). Energy Consumption Evaluation of
 

. 2024 International Wireless Commu-
nications and Mobile Computing (IWCMC): 
20th International Wireless Communications & 
Mobile Computing Conference 2024 (IWCMC 
2024), Ayia Napa, Cyprus, May 27–31, 2024. 

Khan, S.; Alam, M. M.; Le Moullec, Y.;  
Kuusik, A.; Parand, S.; Verikoukis, C. (2021). 
An Empirical Mo-delling for the Baseline 
Energy Consumption of an NB-IoT Radio 
Transceiver. IEEE Internet of Things Jour-



KEYWORDS: impedance spectroscopy, imped-
ance tomography, eddy current, real-time, meas-
urement, instrumentation

The group performs R&D of electrical impedance 
spectroscopy measurement solutions. This cov-
ers the developing and investigation of related 
instrumentation, signals and signal processing 
for several applications (including test and di-
agnostics e.g. in bio-, healthcare, medical and 

other industries).

The research group has continuous and fruit-
ful communication with Estonian healthcare 
institutions (e.g. Tartu University Hospital, 
East Tallinn Central Hospital) as well as with 

cooperation opportunities and socially important 
developments.

More information: https://taltech.ee/en/me

The Tem-TA43 project is actively ongoing in a 
challenging collaboration with doctors from the 
University of Tartu and the University of Tartu 
Clinic to develop technologies related to cardiac 

which yielded promising results. During the 
project, an exciting  inventive solution has been 
created: M. Metshein et al., EE patent applica-
tion P202400022, “Method and device for deter-
mining characteristic points ofcardiac activity 
on an ICG signal image from a pulse waveimage 
based on a PPG signal” 

The group continues to contribute to the Esto-
nian economy through cooperation with compa-
nies  an activity that in 2025 was realized as an 
agreement with Estonian Railways to support 
the goals of improving railway safety. More 

developing a data analysis methodology.

 PRG1483 “Innovative impedance
Spectroscopy: Solutions and 
Applications

 TEM-TA43 “Novel solutions for clinical
monitoring of soft tissues” (2024–2028)

 MOB3PRT12 “
Diabetes Prevention and Patient 
Empowerment” (2025–2027) 

 
Larras, B.; Frappe, A.; Gautier, A.; Min, M.; 
John, D.; Cardiff, B.; Krivosei, A.; Annus, P. 
(2023). A DSP-based EBI, ECG and PPG
Measurement Platform. IEEE Transactions on 

Abdullayev, A.; Rist, M.; Metshein, M.;  
DSP-based Electrical

Impedance Tomography Device: Implementation 
and Experiments. 2025 IEEE International 
Instrumentation and Measurement Technol-
ogy Conference (I2MTC): Chemnitz, Germany, 

Abdullayev, A.; Annus, P.; Krivošei, A.;  
 

Improved PWM-Based Sinewave Generation: 
Example of the Impedance Measurement. 
Automatic Control and Computer Sciences, 57, 



KEYWORDS: radio resource and interference 
management, device to device communications, 
low-power communication technologies for 
healthcare, 5G and beyond, mobile positioning, 
Narrowband Internet of Things (NB-IoT), Body 

The group performs R&D of interference con-
trol in wireless communication: techniques and 
algorithms for enabling 5G new radio, but also 
development of 5G testbed including support 
to realize massive machine type communica-
tion enhanced mobile broadband services and 
ultra-reliable and low latency communication 
services and digitalization of society (i.e., smart 
healthcare, smart city, industrial automation 
4.0), development of vertical applications and 
services including connectivity, mobility, end-
user community.

More information: https://taltech.ee/en/
department-of-electronics/research-groups

At the national level “AIoT*5G” project with fo-

Viru entrepreneurship. -
ternet of Things (SAIoT) project aims to develop 

(AIoT) software and hardware technologies. At 
the international level 5G-BALTICS aims to ad-
dress 5G white spaces through-out via-BALTICA 

Commission. Finally, PROTECT project funded 
by NATO-Science for Peace and Security aims 
to detect malicious drones via passive radar 

of these projects addresses societal challenges 
related to security and sustainability of digital 
technologies. 

 LIEEE25024 “Pocket Siren – 5G Media 
Transmission in Emergency Alerting” 
(2025–2026)

 VEU24064 “Uninterrupted 5G Coverage
Across Via Baltica Corridor” (2025–2027)

 VNT24078 “
and DeTECTion of UAVs via Cellular 
Networks” (2024–2027) 

Umer, A.; Müürsepp, I.; Alam, M. M.;  
Wymeersch, H. (2025). -
gent Surfaces in 6G Radio Localization: 

-
ties, and Challenges. IEEE Communications 

Khurshid, T.; Ahmed, W.; Rehan, M.; Ahmad, R.; 
Alam, M. M.; Radwan, A. (2023). A DRL Strat-

 
With 3D Trajectory Dynamics in UAV-MEC 
Network

Roosipuu, P.; Annus, I.; Kuusik, A.; Kändler, N.; 
Alam, M. M. (2025). Large-Scale IoT Sensor
Network Planning Based on Empirical NB-IoT 
and LTE CAT-M Measurements for Under-
ground Water System





assistants, autonomous robot interaction sce-

and hybrid intelligent assessment, STEAM in-
tegration in IT education, digital pedagogy and 
learning design

The Creativity Matters IT Didactics Research 
Group is a multidisciplinary team focused on 
higher education IT didactics. The main research 
areas include AI didactics for research and teach-
ing, the use of telepresence robots and robot 
assistants in higher education and healthcare, 
innovative blended and web-based teaching 
methods, and the integration of the STEAM ap-
proaches into IT education.

The group leads several ongoing projects funded 
by the European Commission (Erasmus+ and 
CERV programmes), the Estonian Research 
Council, and the Estonian Centre for Interna-
tional Development. These projects focus on 

hybrid intelligent assessment methods for the 
ethical use of AI.

The implementation of the project “HIAS for 
Inclusive and Ethical GenAI Use in Higher Edu-
cation” was started in 2025. The research project 
focuses on the development of a Hybrid Intel-
ligent Assessment System (HIAS) to support 
ethically aligned and pedagogically grounded 

education. In line with Estonia’s AI Leap Initia-
tive, the European Union’s Digital Education 
Action Plan (2021–2027), and the DigComp 3.0 

and validate an explainable, multilingual, and 
modular assessment tool integrated into Moodle. 
The system will enhance self-regulated learning 
(SRL) and promote human-in-the-loop AI assess-
ment practices, offering a scalable solution across 
disciplines and languages.

More information: https://cm.taltech.ee/

 VERT25050 “Didactic Technologies for
IT Education” (2025–2027) 

 ETAG25164 “AI for Mindful Care and
Aging (AMICA): Navigating vulnerabil-
ity in the use and implementation of 
automated home care” (2026–2029) 

Leoste, J.; Lubi, K.; Marmor, K.ristel; Kangur, K. 
(2025). Evaluating Social Assistive Robots
in Clinical Nursing Care: A Pilot Study on 
Healthcare Workers’ Perceptions and Adoption.

Kasuk, T.; Leoste, J.; Virkus, S. (2025). 
Enhancing synchronous hybrid learning with 
telepresence robots: a PEPCII pedagogical 
design model for remote and onsite student 
engagement

Parts, J.; Leoste, J.; Tammemäe, K.; Rakic, S. 
(2025). A Systematic Scoping Review of Privacy
Chal-lenges and Privacy Enhancing Technolo-
gies in Teleoperated Robotics. IEEE Access, 











KEYWORDS: R&D in analytical chemistry, 
teaching, services

Our research aims at the development and ap-
plication of new, environmentally friendly, and 
reliable analytical techniques for environmental, 
food, biomass, forensic, and clinical analysis. For 
that, we utilize a wide range of instrumentation 
tools and technologies.

We strive to contribute to a safer and healthier 
world by promoting the Green Analytical Chem-
istry concept in our research. We develop analysis 
techniques and procedures to decrease or eliminate 
solvents, reagents, and other materials that are 
dangerous to the individual or the ecosystem and 
provide rapid and energy-saving methodologies. 
For that, we apply statistical experimental design 
(DOE) to decrease the number of experiments 
during the process optimization stage and develop 
non-destructive (sample preparation minimized or 
eliminated) cutting-edge analytical technologies, 
combined with chemometric tools (multidimension-
al data analysis and modeling), which are almost 
free of hazardous chemicals and wastes, fast and 
provide accurate, reliable and consistent results.

, the most important results are related 
to the implementation of the TEM-TA49 project. 
Within the project an in-depth characterisation of 
lignins from different origins was completed, and 

the resulting knowledge was directed toward the 
development of functional lignin-based materials 
(including antibacterial materials, thermoplastics, 
and adhesives).

One key development outcome was a more en-
vironmentally friendly and faster alternative for 
determining lignin and extractives in wood pulps: 
the method is based on ATR-FTIR measurements 
and chemometric modelling.

On the materials technology side, a landmark 
achievement in 2025 was the development of a 
lignin–furfural-based adhesive for bonding wood 
and plywood (as an alternative to phenol-formal-
dehyde adhesives).

Activities related to the LignoQuat antibacterial 
technologies also continued.

More information: https://chemlab.taltech.ee 

 GFALKMK24 “Deashing Kraft lignin
(DeAshLignin, DAL)” (2024–2025)  

 TFA25085 Development of the market
 

technology (2025–2026)  

 TEM-TA49 “Chemical and biological
valorization technologies for woody 
biomass and secondary lignocellulose 
sources” (2024–2028) 

Bragina, O.; Kuhtinskaja, M.; Elisashvili, V.; 
Asatiani, M.; Kulp, M. (2025). Antibacterial
Properties of Submerged Cultivated Fomitopsis 
pinicola, Targeting Gram-Negative Pathogens, 
Including Borrelia burgdorferi. Sci, 7 (3), #104. 
DOI: 10.3390/sci7030104.

Salm, O.-S.; Kers, J.; Kulp, M. (2025). Non-
 
 

and Chemometric Modeling. Analytica – A 
Journal of Analytical Chemistry and Chemical 
Analysis, 6 (4), #46. DOI: 10.3390/analytica 
6040046.  

Mohan, M. K.; Ho, T. T.; Köster, C.; Järvik, O.; 
Kulp, M.; Karpichev, Y. (2025). Tuning ester
deriva-tives of organosolv vs technical lignin 
for improved thermoplastic materials. Faraday 
Discussions. DOI: 10.1039/d5fd00068h. 



KEYWORDS: mechanisms of lipid and lipo-
protein metabolism regulation, biomolecular 
interactions, lipases, lipid analysis

The main topic of the research group is related to 

and lipoprotein metabolism. The main focus of 
the study is on the mechanisms of regulation of 
lipases and lipoxygenases. We have competence 
and experience in the study of the structure and 
properties of proteins, in the analysis of biomo-
lecular interactions, in enzymology and in the 
analysis of lipids. In our research we use mass 
spectrometry, chromatography, calorimetry, sur-

technologies. 

 

In collaboration with partners, it was demon-
strated that in lipodystrophy, leptin acutely 
increases hepatic secretion of triglyceride-rich 
lipoproteins, likely contributing to metrelep-
tin’s body-weight-independent anti-steatotic 
effects. At the same time, lipoprotein lipase 
activity was reduced in patients with lipod-
ystrophy. A case report further suggests that 
intact autonomic liver innervation may be 
required for this effect, warranting additional 
investigation.

More information: https://taltech.ee/en/
department-chemistry-biotechnology/ 
division-of-gene-technology-and-
biomedicine#p2219693

LLKEV24041 “Investigation of hypertrig-
lyceridemia drug candidates” (2024–2025) 

 SSGF21017 “
Lipase Activity in Human Plasma” 
(2021–2021) 

Bastian, M.; Hackl, M.; Baumgartner-Parzer, S.; 
 

Miehle, K.; Ceccarini, G.; Magno, S.; Pelosini, C.; 
Tran, C.; Gambineri, A.; Cecchetti, C.; Gard, L.-I.; 

Leptin acutely
in-creases hepatic triglyceride secretion in 
patients with lipodystrophy. Metabolism, 169, 
#156261. DOI: 10.1016/j.metabol.2025.156261. 

 
Brandis, A.; Malitsky, S.; Itkin, M.; Pokorna, S.; 

Lookene, A.; Futerman, A. H.; Burlingame, A. L.; 
Fainzilber, M.; Koppel, I. (2025). Nucleolin
perturbation alters membrane lipid homeostasis. 
Molecular Omics. DOI: 10.1039/d5mo00088b. 



KEYWORDS: Helicobacter pylori, invadosomes, 
liver damage, actin cytoskeleton, microbiome

Biomedicine lab investigates human pathogen 
Helicobacter pylori (HP) and its role in the devel-
opment of liver diseases. HP is a Gram-negative 
bacterium living in the hostile environment of 
the human stomach. About 70% of the adult 
population in Estonia is infected with HP. The 
bacterium causes gastritis and peptic ulcers, and, 
in some cases, gastric cancer. HP can also affect 
other organs including the liver. However, the 
mechanisms by which HP causes liver damage 
and promotes carcinogenesis remain largely un-
known. Ongoing research is expected to increase 
our understanding of the mechanisms behind 
bacteria-induced carcinogenesis.

Main research topics include:
 Role of Helicobacter pylori-induced invado-

somes in liver damages. We have previously 
shown that infection with HP induces the 
formation of invadosomes in hepatocytes. 
We are currently investigating the mecha-
nism behind this phenomenon using in vitro 
approach complemented with transcriptome 
sequencing.

 Clinical aspects of Helicobacter pylori-
induced liver diseases. We are using the 
livers of mice infected with HP to analyse 
short- and long-term effects of the infection 
with focus on different markers such as 
YAP1 and CD44.

 Alteration of gut microbiota by Helicobacter 
pylori leading to the progression of liver dis-
eases. For this study, we are collecting sam-
ples from Estonian patients. Our goal is to 
characterize Estonian HP strains, their effect 
on mouth/stomach/gut microbiota and liver.

 Effect of probiotic lactic acid bacteria on HP 

 Strains of H. pylori circulating in 
Estonia have been described, along with their 
origin, pathogenicity and antibiotic resistance. A 

the complete genomes of 60 isolates, which have 
been analyzed and compared with other H. pylori 
strains found in Europe and worldwide. In total 
244 H. pylori clones were isolated.

Additionally, the impact of H. pylori on the liver 
has been analyzed using a mouse model in col-
laboration with researchers from the University 
of Bordeaux.

Our research team isolated two novel L. salivarius 
strains with potential probiotic properties from 

human gastric biopsies. The complete genomes of 
these strains have been sequenced and compared 
with other published L. salivarius strains.

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-gene-technology-and-biomedicine#p2219684

 VHE25033 “
Decentralized Collaborative Network 

 
Innovation” (2025–2030) 

Seeneevassen, L.; Sifré, E.; Khalid, S.; Mana-
gau, M.; Mégraud, F.; Ménard, A.; Dubus, P.; 
Spuul, P.; Varon, C. (2025). Chronic Infection

 
Lesions in Mice. Helicobacter, 30, 2, #e70032. 
DOI: 10.1111/hel.70032. 

Bondar, D.; Smirnova, O.; Nagappa, N. M.; 
Heinmaa, I.; Soukup, O.; Kobrlova, T.; Opravil, 
J.; Hrabinova, M.; Jun, D.; Starkov, P.; Spuul, 

(2025). Nanodiamond Mediated Delivery of
Pyridinium Oxime Antidotes to Central Nervous
System for Potential Treatment of Exposure to 
Nerve Agents. Chemico-Biological Interactions, 
420, #111711. DOI: 10.1016/j.cbi.2025.111711. 

Varon, C.; Azzi-Martin, L.; Khalid, S.;  
Seeneevassen, L.; Ménard, A.; Spuul, P. (2021). 
Helicobacters and cancer, not only gastric 
cancer? Seminars in Cancer Biology, 21,#00219-4.
DOI: 10.1016/j.semcancer.2021.08.007. 



KEYWORDS: asymmetric synthesis; organoca-
talysis; Lewis acids

The research group is relatively new at the 
university, started operations in early 2024. 
The group’s activities are dedicated to push-
ing the boundaries of chemical reactivity, with 
a profound commitment to environmental 
stewardship and sustainability. The central 
challenge we address is the development of en-
vironmentally benign methods for synthesizing 
complex compounds, particularly those that are 
chiral. The focus is on leveraging asymmetric 

-
able and less toxic small organic molecules as 
catalysts, in lieu of traditional transition met-
als. Asymmetric organocatalysis and particu-
larly cocatalysis, with its adherence to green 
chemistry principles, emerges as a beacon of 
future technology, promising advancements 

environmental impact. In an era where the 
demand for new chemicals, particularly in the 
pharmaceutical industry, is ever-growing, we 
strive to reduce waste, energy consumption, 
and environmental impact. By harnessing the 
synergistic effects of different catalytic systems, 
we want to develop innovative processes that 
meet societal needs and align with the goals of 
sustainable chemistry.

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-of-chemistry/cocatalysis

 PSG951 “Merging Organocatalysis with
Borane Catalysis in Asymmetric 
Synthesis” (2024–2028) 



KEYWORDS
on-Chip solutions

The goal of the R&D activity is to create the 
proof of concept of and develop the methodology 

analysis through cognitive electronics system. 
In recent years the research has been carried 
out within the framework of the grant PRG620 
“CogniFlow-Cyte: Cognitive lab-on-a-chip sys-

objectives were as follows: (1) Integration of a 
systemic platform for microdroplet generation 
and characterization of the created solution. 
(2) Improvement of the algorithm for tracking 
emerging droplets.  (3) Creation of algorithms 
for reliable data collection and transmission in 
situations where there are disturbances in the 
communication network. (4) Solving practical 
tasks using the created cytometer demonstrator, 
such as detecting microbeads and biocells. 

-
etry of microdroplets to enhance the analysis of 
their content.

 the research activities followed the tar-

generation concept. Also, the activities were 
started to initiate the droplet sorting platform. 

piezoelectric pumps, increasing the monodis-
persity and the droplet generation speed. The 

done with the aim of allowing the control pf all 
camera parameters in feedbacked systems. Also, 
developments in event-based wireless control 
models have been implemented using the hard- 
and software codesign solutions.

More information:  
https://sites.google.com/view/taltechloc

 PRG620 “CogniFlow-Cyte: Cognitronic
Lab-on-a-Chip System for Highly- 
Automated Flow Cytometry

(2025). 
 

Flow Cytometry. Proceedings of the Estonian 
Academy of Sciences [in press].

(2024). 
 

. Proceedings of the 19th Baltic Elec-
tronics Conference (BEC2024): 19th Baltic Elec-
tronics Conference (BEC2024), Tallinn, Esto-
nia, 2–4 October 2024. Tallinn, Estonia: IEEE, 

Szomor, Z.; Gyimah, N.; Fürjes, P.; Pardy, T. 
(2024). 3D Finite Element Modelling of Mixing

 
Systems. 2024 19th Biennial Baltic Electronics 

BEC61458.2024.10737975. 



KEYWORDS: computational chemistry, density 

phosphates, rare earth metals

Research in the Computational Chemistry Re-
search Group is focused on the study of reaction 
mecha-nisms and weak (host-guest) interactions 
utilizing modern electronic structure methods 
(ab initio, DFT) and machine learning meth-
ods. For macroscopic systems, computational 

have competence in modelling of both organic 
and organometallic reaction complexes as well 
as weakly bound systems. We use quantum-
chemistry software such as Gaussian, Turbomole 
and Orca. Besides small in-house computational 
facilities we have access to the ETAIS research 

compu-ting infrastructure, a part of which is 
located on TalTech campus.

Research in recent years has been focused on the 

based approaches for description of inorganic 
compounds. In parallel we are studying the pos-
sibilities for describing conformations of metal 
hydroxides and intramolecular interactions. In a 
side project we are creating a numerical simula-
tion model for closed-loop solid fuel combustors 
using the CFD ap-proach. 

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-of-chemistry#p2219713

 A machine-learning based model of 
chemical kinetics of phosphorite dissolution was 
developed. Promising results were obtained in 
modeling of infrared spectra of amorphous phos-

a test system was developed to publication-ready 
level.

 PRG1779 “Phosphorus Fertilisers and
 

” (2023–2027)

Öztürk, I.; Tamm, T.; Kinal, A. (2025). DFT
and QM/MM Study of interactions of NSAIDs 
and Beta-Blockers with DNA. ChemistrySelect,
10 (10), #e202404564. DOI: 10.1002/
slct.202404564. 

Osadchuk, I.; Luts, H.-E.; Zahharova, A.; 
Tamm, T.; Borovkov, V. (2024). Controlling
Chirogenic Effects in Porphyrin Based 
Supramolecular Systems: Theoretical Analysis 
Versus Experimental Observations. ChemPhy-
sChem, 25 (11), #e202400104. DOI: 10.1002/
cphc.202400104. 



KEYWORDS: DNA replication, replisome, origin 

DNA replication remains one of the main targets 
of cancer therapies as cancer cells tend to prolifer-
ate faster and are generally prone to replication 
stress. However, most of the replication initiation 
research to date has been done using model organ-
isms such as yeast Xenopus laevis egg extracts. 
The human DNA replication system is much more 
complex, and identifying human homologs using 

-
ing from a model system on a case-by-case basis.

The main goal of the group is to study the mo-
lecular mechanism of DNA replication initia-
tion in human cells. Currently the research is 
focused on the following topics: (1) the role of 
DNA polymerase epsilon in replication initiation 
in human cells; (2) developing a novel system 
to study DNA replication initiation in human 
cells based on proximity labelling; (3) the role of 
Timeless protein in health and disease.

Key methods: mammalian cell culture, CRISPR/
Cas9 based knock-ins, co-immunoprecipitations, 

-

iPOND, proteomic screens.

 the group worked on the following 
research topics:

 the non-catalytic function of DNA polymer-
ase epsilon;

 TIMELESS protein in the initiation of DNA 
replication and cancer;

 
factors using proximity-labelling proteom-
ics.

More information: https://moiseevalab.com/

 PRG1477 “Molecular mechanism of DNA
replication initiation in human cells” 

Vipat, S.; Moiseeva, T. N. (2024). The TIMELESS
. Journal 

of Molecular Biology, 436 (1), #168206. DOI: 
10.1016/j.jmb.2023.168206. 

Vipat, S.; Gupta, D.; Jonchhe, S.; Anderspuk, H.; 
 

The non-catalytic role of DNA polymerase 
epsilon in replication initiation in human cells. 
Nature Communications, 13 (1), #7099. DOI: 
10.1038/s41467-022-34911-4.

 
(2023). 
genome stability pathways. Frontiers in 
Genetics, 14, #1171136. DOI: 10.3389/
fgene.2023.1171136. 



KEYWORDS: yeast, synthetic biology, systems 
biology, cell factories, biotechnology, circular 
economy, local substrate valorization, bioinfor-
matics, AI, biofoundry

Our research is focused on addressing global chal-
lenges of bio-sustainability, including sustainable 
production of food and feed, but also biochemicals 
and materials. We are developing novel bio-based 
processes where microbial cell factories are used 
to convert various waste carbon like food- and 
wood industry waste into value-added products.
Relying on the multi-disciplinary skill-set in our 
research group, we have established the Design-
Build-Test-Learn cycle of cell factory design 
and bioprocess optimization. We use advanced 
metabolic modeling for the design of novel cell 
factories; we develop novel synthetic biology tools 

and use our lab-scale bioreactor platform for the 
process characterization and optimization. We are 
additionally utilizing the advancements of addi-
tive manufacturing to develop ’living materials’, 
which will improve biotechnology-based produc-
tion processes.
By combining these approaches, we aim to trans-
late fundamental science results in industrial 
biotechnology applications by constructing more 

and local partners, we are developing the whole 
value chains in circular economy for the sustain-
able production of value-added products with 
minimal waste streams.

The year  brought several important de-
velopments:

 The DigiBio biofoundry platform suc-

 The Baltic Biotechnology Action Plan 
and Database were completed within the 
framework of the Bioconnect project  
[https://bioconnectproject.eu/].

Several major events were organized to introduce 
Baltic biotechnology and Estonian food innova-
tion: Biotech Breakfast within the sTARTUp Day 
and Food Innovation Estonia within Latitude59.

More information: https://bioeng.taltech.ee

 PRG1101 “A novel 3D-printable cell
factory platform for growth-decoupled 
oleochemical production

 VHE23056 “Centre for Digitalisation of
Biology Towards the Next-Generation of 
Biosusatainable Products” (2023–2029)

 VHE24011 “Yeast-based solutions for
sustainable Aviation Fuels” (2023–2027) 

Monteiro de Oliveira, P.; de la Caridad Martin-
Hernandez, G.; Mueller, B.a; Bonturi, N.; Pas-

Acidi-

lular biopolymer production in an oleaginous 
yeast. Applied and Environmental Microbiology, 91, 
11, art. e00947-25. DOI: 10.1128/aem.00947-25. 

P.-J.; Branduardi, P. (2025). Ethylene glycol
 

toruloides. Applied Microbiology and Biotech-
nology, 109, #114. DOI: 10.1007/s00253-025-
13504-3. 

(2025). The role of ATP citrate lyase, phospho-
-

dotorula toruloides. Applied Microbiology and 
Bi-otechnology, 109, #77. DOI: 10.1007/s00253-
025-13454-w. 



KEYWORDS: cell types of the nervous system, 
-

rotrophin BDNF in non-neuronal cells
The central nervous system tissues are made of 
a number of different cell types, among which 
astrocytes are one of the most abundant type. 
In the CNS tissue cells are highly intermixed, 
posing a challenge when trying to analyze their 
transcriptomes and proteomes separately. Owing 

and protein in tissue, giving averaged readouts 
across the tissue. In the past decade, cell type 

with the advent of single cell RNA sequencing 
-

proteome analysis is lagging behind and widely 
used, straightforward methods are not available. 

proteome analysis method that is based on puro-
mycin labeling, and to apply the method to study-
ing neuron-astrocyte interactions in an in vitro 
co-culture system. In addition, we shall use the Ri-

A key strategy we use for studying intercellular 
communication is activation of either neurons of 
astrocytes by triggering intracellular Ca2+ release 
by using the DREADD chemogenetic system – fol-
lowed by proteomic and transcriptomic analysis 
of the other cell type in culture. 
Our additional research interest is regulation of 
protein synthesis in glial cells.
Key competences: cell cultures of neurons and 

analysis; adeno-associated virus (AAV) vector 
production and use.
More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-gene-technology-and-biomedicine#p2219704

-
teome labeling using puromycin (Puromycin Inac-
tivation for Cell-Selective proteome Labelling, or 
PICSL). A transgenic mouse line was generated 
and imported from the country of origin (China) 
to Estonia, backcrossed onto a wild-type genetic 
background, and subjected to initial experiments 
to validate the functionality of the model. To this 
end, crosses were initiated with a cell type–spe-

Using a glia–neuron co-culture system, we investi-
gated the nature of astrocyte-to-neuron signaling 
following chemogenetic activation of astrocytes, 
focusing on the activation of neuronal signaling 

path-ways and the induction of candidate gene 

In collaboration with Dr. Olga Jasnovidova 
(Molecular Neurobiology Research Group), we 
examined transcriptional enhancers in cultured 
rat astrocytes that are regulated upon stimulation 
with the neu-romodulator norepinephrine. Candi-
date enhancer regions were analyzed individually 
using molecular biology techniques.

 PRG2206 “Probing Neuron-Glia
Interactions with Cell-Selective 
Stimulation and Omics” (2024–2028) 

 MOBJD1210 “
of regulatory elements in astrocytes” 
(2023–2025)

 TARISTU24-TK14 “Experimental studies
and applications of cellular processes” 
(2025–2029) 

Brandis, A.; Malitsky, S.; Itkin, M.; Pokorna, 

Lookene, A.; Futerman, A. H.; Burlingame, A. 
L.; Fainzilber, M.; Koppel, I. (2025). 
Nucleolin perturbation alters membrane lipid 
homeostasis. Molecular Omics. DOI: 10.1039/
d5mo00088b. 

Prieto, J. A.; Briner, A.; Monavarfeshani, A.; 
Dalla Cos-ta, I.; van Niekerk, E.; Lee, J.; Ma-

-
ber, E. ... Fainzilber, M. (2025). 

. 

cell.2025.04.030.



KEYWORDS: immune regulation, leukocyte ac-
tivation, RGS16, P2X4, P2X7, Multiple Sclerosis, 
melanoma, eosinophils, SarsCov2

The main research direction of the working group 
is leukocyte activation and its regulation. This 
is crucial both in the healthy organism and dur-
ing the immune response. Dysfunction of these 

-
tory and autoimmune diseases and also strongly 

Two families of regulators whose immunoregu-
latory functions have been poorly studied have 
been chosen for investigation – RGS (regula-

tors of G protein signaling, the main research 
object RGS16) and P2X (purinergic receptors, 
the main research object P2X4). Using both in 
vitro and in vivo models, loss-of-function and 
gain-of-function experiments are performed 
to characterize the mechanisms mediat-ed by 
these genes. Comparative methods are also 
used to assess the importance of these genes in 
the context of immune system evolution. The 
mechanisms through which RGS16 affects the 
course of ex-perimental autoimmune encepha-
lomyelitis (EAE), an animal model of multiple 
sclerosis, and the signal-ing pathways regulated 
by RGS16 will be characterized. The role of P2X4 
in ATP-mediated activation of eosinophils (and 
other cell types) is described in collaboration with 
PERHi, and the variability of the P2X4 gene in 
the Estonian population in collaboration with 
the Estonian Genome Database. 

As a new direction, applications to the national 
health technology direction are promoted, de-
veloping metabolic diagnostics that could help 
prevent dementia resulting from the diseases 
under study.

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-gene-technology-and-biomedicine#p2219690

PRG1832 “
complementary applications” (2023–2027)

J.; Smolander, O.-P.; Gross-Paju, K.; Toomsoo, 

(2023). Sex-dependent expression levels of
VAV1 and P2X7 in PBMC of multiple sclerosis
patients. Scandinavian Journal of Immunol-
ogy, 98 (2), #e13283. DOI: 10.1111/sji.13283.  



oil shale; oil shake ash; valorisation of residual 
materials; valorisation of biomass; dicarboxylic 
acids and their derivatives; oxidation

The Industrial Chemistry Laboratory’s main 
purpose is to act as an interface between chemical 
research and industrial application. The research 
team includes both chemists and engineers who look 
for science-based solutions to chemical engineering 
problems faced by local companies. A lot of empha-
sis is put on the investigation of alternative uses of 

and on the recycling of various industrial residues. 
The research encompasses both fundamental stud-
ies, such as small-scale laboratory experiments as 
well applied research, including the construction 
of a kilogram-scale pilot device and the design of 
an industrial pilot device. As a result of studying 
oil shale utilization methods, a unique laboratory-
scale testing unit has been developed, allowing the 

the separation of resulting products. The developed 
equipment also allows testing of chemical transfor-
mation processes for other materials across a wide 
range of reaction conditions and the developing 
sustainable solutions to various challenges. 
The main focus areas of the lab have so far been 
related to studying residual oil shale, the organic 
material contained within it, and oil shale ash. The 
most notable achievement is the completion of the 
Kerox technology, whose implementation would 

sector as well as to Estonia’s chemical and defense 
industries, ensuring both economic independence 
and supply security. Within thematic research and 
development programs, the lab works on the sus-
tainable valorization of organic components from 
Estonian mineral resources and secondary raw 
materials into chemicals.

More information: https://taltech.ee/en/
department-chemistry-biotechnology/industrial-
chemistry-laboratory

As a part of the study of the Estonian kuk-
ersite oxidation process, the technological scheme of 

-
ity assessed, a laboratory test unit has been created, 
which allows for the evaluation of the commercial use 
of oxidation products. The sustainable valorization of 
organic components of mineral resources and second-
ary raw materials into chemicals through chemical 
conversion has been studied.

which will result in the possibility of making oil shale 
processing selective.

ash, bottom ash, long-term deposited ash) are suit-
able for obtaining deicing agents, suitable methods 
for separating the insoluble solid ash fraction and the 
technology required for concentrating the resulting 
salt solutions have been evaluated.

 TEM-TA128 “Sustainable Conversion of
 
 

Value Chemicals” (2024–2028) 
 MNKE23052 “Valorisation of oil shale

ash into biodegradable chloride-free 
snow and deicing agents” (2023–2025)

 TTK13 “Infrastrucure of chemical
synthesis and technology” (2025–2029)

Lopp, M.; Kaldas, K. (2025). Possibilities of the
Direct Chemical Transformation of Kukersite 

. ACS Omega, 

acsomega.5c04675. 
Kaldas, K.; Muldma, K.; Simm, A.; Mets, B.; 
Kontson, T.; Silm, E.; Kimm, M.; Koern, V. Ö.; 

From Shale
 

Conversion. Process-es, 13 (8), #2421. DOI: 
10.3390/pr13082421. 
Mets, B.; Muldma, K.; Simm, A.; Kontson, T.; 
Lopp, M.; Kaldas, K. (2025). Characterization
of the potential of oil shales of different geologi-
cal origin for the production of dicarboxylic 
acids using mi-crowave oxidation. Journal of 

10.1007/s10973-025-14802-8. 



KEYWORDS: separation methods, capillary 
electrophoresis, miniaturization, phytochemicals, 
antioxidativity, biomass, ionic liquids, deep eutec-

The members of the group have competence in 
development of analytical methods and procedures 
and use of these in analysis of different compounds 
and mixtures in complicated matrices. The group 
has good specialists in separation methods: gas 
and liquid chromatography and especially in 
capillary electrophoresis where they use a wide 
variety of detectors: electrical, optical and mass 
spectrometrical. The group has also competence 
and means for supercritical extraction for a wide 
range of extraction parameters. The group has 
provided recognised results on development of 
porous materials – aerogels and these have been 
taken into use as adsorbents in analytical separa-
tion and catalysts in electrochemistry and water 

The aim of the present research is development and 
application of a variety of analytical methodologies 
(capillary electrophoresis, HPLC-MS, GC-MS) for 
analysis of different classes of compounds (banned 
chemicals, drugs, polyphenols, fermentable sugars) 
in complex matrixes such as environmental sam-

results obtained will be used to develop an expert 
system. Miniaturization of capillary electrophore-
sis apparatus is an important feature, which pro-
vides an opportunity to perform on-site analyzes.

 

Our research group investigated the phytochemi-
cal composition and potential inhibitory activity 
of meadowsweet (Filipendula ulmaria) extracts 
against Borrelia burgdorferi, the causative agent 
of Lyme disease, and the ESKAPE pathogen group. 
The antioxidative properties of the extracts were de-
termined using the ORACFL method, with values 
varying from 3 to 31 mg TE/g. The B. burgdorferi 
inhibitory activities were evaluated on both the 

The most effective extract (prepared from mead-
owsweet leaves) reduced the residual viability of the 
B. burgdorferi culture to 6.9 ± 2.7% after one week 
of incubation, compared to 88.3 ± 5.8% in the nega-
tive control. Furthermore, meadowsweet extracts 
were effective against the Gram-positive species E. 
faecium and S. aureus at concentrations as low as 

broad-spectrum potential of the plant, as it inhibits 
both the Gram-negative B. burgdorferi spirochetes 
and structurally distinct Gram-positive ESKAPE 

these species pose 
major global public 
health risks.

These initial re-
sults are promis-
ing, but further 
research is needed 
to fully under-
stand the molecu-
lar mechanisms 
responsible for the 
antibacterial and 
biofilm inhibiting 
properties and to start developing practical thera-
peutic strategies.

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-of-chemistry#p2219716

 SS22004 “Evaluation of antioxidant and
antibacterial activity of plant extracts” 

 TTK15 “Estonian Center of Analytical
Chemistry” (2025–2029) 

 LLKEE25010 “A study of the chemical
composition of pollen collected from 
different counties in Estonia” (2025–2025) 

(2024). Plantago major and Plantago lanceolata
Exhibit Antioxidant and Borrelia burgdorferi 
Inhibiting Activities. International Journal 
of Molecular Sciences, 25 (13), #7112. DOI: 
10.3390/ijms25137112. 

 
Bragina, O.; Vaher, M. (2023). Phytochemical
Screening and Antioxidant Activity of Selected 
Estonian Galium Species. Molecules, 28 (6), 
2867. DOI: 10.3390/molecules28062867.  

Vaher, M.; Bragina, O. (2026). Coffee Cascara
as a Source of Natural Antimicrobials: Chemical 
Char-acterization and Activity Against ESKAPE
Pathogens. Molecules, 31 (3), #403. DOI: 
10.3390/molecules31030403. 

A.M.L.; Bazzocchi, I.L.; Barreto, M.C. (2023). 
Macaronesian Plants as Promising Biopes ticides 
against the Crop Pest Ceratitis capitata.
Plants, 12 (24), 4122. DOI: 10.3390/plants 
12244122.



Keywords: Gut microbiota, valorisation of bran, 

The main topics that the research group deals 
with are the study of the relationship between 
dietary habits and health using modern methods 
in vitro and in nutritional experiments. The main 

by intestinal bacteria.

The main aims are to:

 
nutrition and health characteristics;

 analyse metabolism of gut bacteria (devel-
opment of metabolic models);

 identify patterns of gut microbiota char-
acteristic to different diseases;

 develop new technologies to produce 
microbiota-based therapeutics (both bacte-
rial and bacterial-virus i.e. phage-based);

 develop technologies to produce microbi-
ome-supporting food products.

More information: https://taltech.ee/#p7740368

We carried out research within the Fibre-Match 

project no. 101161484), which is related to stud-
ies of intestinal microbiota metabolism charac-
teristic to irritable bowel syndrome. The aim of 

of gut microbiota metabolism (metabotype) and 

production. We also develop food technologies to 
reduce digestive discomfort associated with the 

We continued our collaboration with the gut 
microbiome research group from the Univer-
sity of Copenhagen (group leader prof. Dennis 

-

is on cultivating gut microbiota characteristic 

bacterial viruses.

 VHE24018 “Precision nutrition approach
 

using microbiota-matched sustainable 
” (2024–2028)

 (TARISTU24-TK20) “Infrastructure of
Food Innovation Technologies” 
(2025–2029) 

 
Larsen, S. B.; Von Münchow, A.; Tranæs, K. D.; 
Brunse, A.; Larsen, F.; Mejia, J. Leonardo C.; 
Adamberg, S.; Hansen, A. K.; Adamberg, K.; 
Hansen, C. H. F.; Nielsen, D. S. (2024). Over-
coming donor variability and risks associated 
with fecal microbiota transplants through 
bacteriophage-mediated treatments. Microbiome,
12 (1), #119. DOI: 10.1186/s40168-024-01820-1. 

Adamberg, S.; Adamberg, K. (2024). Prevotella
enterotype associates with diets supporting 
acidic faecal pH and production of propionic 
acid by microbiota. Heliyon, 10 (10), #e31134. 
DOI: 10.1016/j.heliyon.2024.e31134. 

Paveljšek, D.; Pertziger, E.; Fardet, A.;  
Panagiotakos, D. B.; Savary-Auzeloux, I.;  
Adamberg, S.; Peñas, E.; Frias, J.; Ntantou, A.; 
Diamantoglou, I.; Domínguez-Soberanes, J.; 

 
Matalas, A. (2025). A systematic review of 
prospective evidence linking non-alcoholic fer-
mented food consumption with lower mortality 
risk. Frontiers in Nutrition, 12, #12:1657100. 
DOI: 10.3389/fnut.2025.1657100. 



-

microbiology, image analysis

chemical experiments in very small volumes of 

used in experiments usually range from 1 litre to 
-

ing, controlling, and performing tests using even 

of mechanics, IT, engineering, material science, 
chemistry, and many others. Our applications 
include: diagnostic tools, development of biomol-
ecules, antimicrobial resistance studies.

further developed and applied in collaboration 
projects with academic and private sector.

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-gene-technology-and-biomedicine#p2219698

 VHE24050 “3D Biofabricated high-
 

dIgital electroniCKS” (2023–2026) 

 VHE23042 “Automated in-line platform
for the analysis of chiral separation” 
(2022–2026) 

 TFA25095 “CELLSIEVE: Commerciali-
zation of cell screening technology for 
food and biotechnology industry” 
(2025–2026) 

Saar-Abroi, M.; Lindpere, K.; Kácsor, D.;  
Olman, T.; Gonzalez, D.; Sulp, F. L.; Kiir, K.; 
Sanka, I.; Bartkova, S.; Scheler, O. (2025). 
High-throughput bacterial aggregation analy-
sis in droplets
42980. DOI: 10.1038/s41598-025-27034-5. 

Bartkova, S.; Zapotoczna, M.; Sanka, I.;  
Scheler, O. (2024). A Guide to Biodetection in
Droplets
DOI: 10.1021/acs.analchem.3c04282. 

Scheler, O.; Garstecki, P.iotr (2023).  
 

. Analytical 

acs.analchem.2c04644. 



KEYWORDS: neurotrophins, BDNF, bHLH tran-
scription factors, TCF4/E2-2, neuronal activity-
regulated transcription, Pitt-Hopkins syndrome, 
schizophrenia, COVID19, heart and cardiovascular 
diseases, melanoma

Our studies focus on the molecular mechanisms of 
gene expression, including transcription, mRNA and 
protein subcellular localization, translation, post-

nervous system and in different diseases. The main 
emphasis of the research is on neurotrophins, their 
receptors and activity-regulated gene expression. 

controlling neural activity-regulated transcription 
and translation of the neurotrophin BDNF; (2) The 
functions of the basic helix-loop-helix transcription 
factor TCF4 in the nervous system of mammals and 
Drosophila and its deregulation in Pitt-Hopkins 
syndrome and schizophrenia; (3) Molecular markers 
in blood for early diagnostics of different diseases.
The aim of our research group is to characterize the 
molecular basis of expression of genes regulated by neu-
ral activity in the nervous system and its pathologies. 

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-gene-technology-and-biomedicine#p2219701

 We focused on the regulation of Bdnf gene ex-
-

cally studying the effects of neuronal activity and 
BDNF-TrkB signaling on Bdnf transcription in 
cultured neurons from rats. We show that the 

-
cally recruited after membrane depolarization, 
whereas the AP1 family participates in Bdnf 
regulation only after BDNF-TrkB signaling. 
We further describe ATF2, MYT1L, and EGR 
family as novel regulators of Bdnf expression 
by demonstrating their direct binding to Bdnf 
promoters. Furthermore, our results show 
competition between ATF2, CREB, and AP1 
family in regulating Bdnf levels. Collectively, 
our results provide insight into the regulation of 
Bdnf expression upon different stimuli.

 We studied the effect of high-intensity interval 
(HIIT) and moderate-intensity continuous train-
ing (MICT) on cerebral energy metabolism in old 
rats. Both training modalities improved endur-
ance, with HIIT demonstrating superior gains 
in maximal performance. However, molecular 
analyses revealed that MICT induced more 
extensive metabolic and angiogenic adaptations 

in the cortex and hip-
pocampus, including 
the upregulation of 
key regulators of en-
ergy metabolism and 
vascularization. RNA 
sequencing confirmed 
broader transcriptom-
ic changes following 
MICT, implicating 
pathways associated 
with neurogenesis, 
metabolic homeostasis, and cellular plasticity. 
These findings suggest that MICT is the preferred 
regimen for enhancing cerebral metabolic func-
tion and neurovascular adaptation, while HIIT 
serves as a complementary strategy to involve 
other brain metabolism-associated pathways and 
maximize aerobic fitness. A direct comparison of 
these modalities is essential for refining exercise 
prescriptions to support brain health in aging.

 (MOB3PRT13) “OptimaMind: Enhancing
Cognitive Longevity through Lifestyle and 
Nutrition” (2025–2028) 

 PRG2583 “
Disability and Autism Spectrum Disorders 

 
Transcription Factors TCF4, SATB2, FOXP1, 
and Neurotrophic Factor BDNF” (2025–2029) 

 PRG805 “
gene expression in the nervous system” 

Esvald, E.-E.; Moistus, A.; Lehe, K.; Avarlaid, A.; 
Subina, A.; Kuusemets, L.; Tuvikene, J.; Tim-musk, 
T.s (2025). Stimulus-Dependent Expression of Bdnf Is

 
Factors. Journal of Neuroscience, 45 (12), #e0313242025.

Kumar, A.; Karuppagounder, S. S.; Chen, Y.; Corona, 
-

2-Deoxyglucose drives plasticity via an
 

recovery and Alzheimer’s resilience. Neuron, 111 (18), 

Avarlaid, A.; Esvald, E.-E.; Koppel, I.; Parkman, A.; 
Zhuravskaya, A.; Makeyev, E. V.; Tuvikene, J.; Tim-
musk, T. (2024). An 840 kb distant upstream enhanc-
er is a crucial regulator of catecholamine-dependent 
expression of the Bdnf gene in astrocytes. Glia, 72 (1), 



KEYWORDS: neurons; development; ageing; 

The laboratory of neuroepigenetics studies how 
epigenetic mechanisms control neuronal devel-
opment and function throughout life. Neurons 
are born and mature early in development and 
are typically not replaced during the organism’s 
lifetime. Therefore, once neurons have matured 
and become fully functional, they must remain so 
for a long time – in humans, for up to a hundred 
years or more. This means that the transcrip-
tional programs that become established during 
neuronal maturation must remain stable – yet 
responsive to external stimuli – over the entire 
lifespan of an organism. We are interested in how 
the epigenetic landscape is set up and controls 
transcriptional programs in during neuronal 
maturation and how epigenetic and transcrip-
tional stability are maintained in neurons 
throughout life. 

The main research directions are studying the 
role of histone bivalency, H3K27me3, and meth-
yltransferase EZH1 in neuronal development 
and ageing.

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-gene-technology-and-biomedicine#p7751045

We published a review article in a leading jour-
nal Genes & Development, where we described 
the mechanisms regulating the correct timing 
of gene expression programs during neuronal 
development (Mätlik et al. 2025, Genes & Dev). 

-
onstrating the importance of epigenetic regula-
tion in brain development (Mätlik et al. 2023, 
Genes & Dev). The results of this research help 
us understand the mechanisms ensuring the 

correct timing of cell stage transitions during 
brain development, and explain why impaired 
developmental progression can lead to nervous 
system diseases such as autism or intellectual 
disability.

 PSG1018 “
and EZH1 in Neuronal Development and 
Function” (2025–2029) 

 MOB3ERC113 “
application EpiNeuroLife: Epigenome in 
the Life of a Neuron” (2025–2026) 

Mätlik, K.; Govek, E.-E.; Hatten, M. E. (2025). 
Histone bivalency in CNS development. Genes 
& Development. DOI: 10.1101/gad.352306.124. 



KEYWORDS: agricultural crop diseases, plant vi-
ruses, adaptation to climate change, RNA silencing 
suppressors, CRISPR/Cas9, wheat pre-breeding; 
genotyping

We study genetic, molecular and cellular aspects of 
plant-microbe interactions. For this, we use various 
cereals, potato, tomato, and faba bean plants as hosts, 
as well as Arabidopsis thaliana and different tobacco 
species as experimental model plants. 
Multifunctional ABCE genes remain a subject of 
study, but the main focus is on applying CRISPR-Cas 
technology to achieve optimal plant tolerance to both 

-
ics and functional genomics are being employed to 
enhance the frost and drought tolerance of perennial 
ryegrass, thereby supporting agricultural sustain-
ability. This study is conducted in collaboration with 
scientists from Latvia, Norway, and Lithuania.
One of our major projects is “Modern Breeding Tools for 
Smart Food Security (MARTA)”, which aims to gener-
ate novel breeding knowledge and a toolbox of modern 
breeding methods to promote the development of cli-
mate- and disease-resistant, high-quality, sustainable, 
and high-yielding plant varieties. Our tasks include 
developing new breeding techniques to obtain PVY-
resistant potato and drought-tolerant faba bean plants.

Actions (MSCA) COFUND programme INNOCHEM-
BIO, we have started research on obtaining PVY-re-
sistant tomato plants using CRISPR–Cas techniques.
Under a cooperation agreement with METK, genes 
determining disease resistance and yield in spring 
and winter wheat are being investigated using phy-
topathological methods, genetic mapping, and DNA 
sequence analysis. We also develop precision breed-
ing and genotyping tools (CRISPR/Cas, SSR, KASP, 
SNPs) in collaboration with METK to enable rapid 
and cost-effective genomic selection in barley breeding.
More information: https://taltech.ee/en/
department-chemistry-biotechnology/plant- 
pathogen-interactions

 Transcriptomic analysis of perennial ryegrass 
plants with different drought tolerance levels 
showed that the sensitive genotype responded 
earlier and was more affected by mild drought. 
Unlike the sensitive genotype, the tolerant one 
maintained leaf growth, promoted root develop-
ment, and increased cuticular wax synthesis at 
later stress stages.

 A reproducible method for evaluating the editing 

vectors in vivo was established using perennial 
ryegrass protoplasts.

 The taxonomy of 
plant viruses was 
updated in collabo-
ration with virolo-
gists from around 
the world.

 Methods for in vitro 
cultivation, proto-
plast isolation and 
transformation of 
Estonian potato 
varieties were suc-
cessfully established.

 
of Estonian winter and spring wheat varieties 

 TTK28 “Plant biology and valorization
infrastructure” (2025–2029) 

 VHE25020 “Innovative Chemistry and Biotech-
nology for a Sustainable Future” (2025–2030)  

 ETAG21022 “Improving adaptability and
resilience of perennial ryegrass for safe and sus-

 
technology

Ascencio-Ibañez, J. T.; Bejerman, N.; Blouin, A. G.; 
Candresse, T.; Canto, T.; Cao, M.; Carr, J. P.; Cho, 

 
 

D.s ... Zhang, S. (2025). Summary of taxonomy
 

Taxonomy of Viruses from the Plant Viruses Sub-
committee, 2025. Journal of General Virology, 106, 7. 
DOI: 10.1099/jgv.0.002114. 

Transcriptome
-

ennial ryegrass genotypes with contrasting freezing 
tolerance. Plant Stress, 14, 100598. DOI: 10.1016/j.
stress.2024.100598. 

Cardi, T.; Murovec, J.; Bakhsh, A.; Boniecka, J.; 
Bruegmann, T.; Bull, S. E.; Eeckhaut, T.; Fladung, M.; 
Galovic, V.; Linkiewicz, A.; Lukan, T.; Mafra, I.; 
Michalski, K.; Kavas, M.; Nicolia, A.; Nowakowska, J.; 

Van Laere, K. (2023). 
plant genome editing: outstanding challenges a 
decade after implementation. Trends in Plant Science.
DOI: 10.1016/j.tplants.2023.05.012.  



KEYWORDS: protein, enzyme, protein expres-

precision fermentation, food additive

Proteins are biopolymers with a myriad of 
properties and functions: for instance, keratin 
is the key structural material in our hair and 
nails, hemoglobin transports oxygen in our blood 
stream, and digestive enzymes break down food 
into absorbable components. These diverse func-
tions are directly related to protein structure. 
The goal of the Protein Design Lab is to under-
stand these structure-function relationships in 
order to develop new, improved proteins that can 

research areas cover the development of novel 
protein-based food additives (e.g., colorants and 
sweeteners), rational and AI-driven protein de-
sign, structural analysis of proteins including 
X-ray crystallography.

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-gene-technology-and-biomedicine#p6375659

The proof-of-concept project EAG241 was 

protein design and precision fermentation were 
implemented in collaboration with AS TFTAK. 
Related work continues in TEM-TA24 project 
of the TemTA programme with the aim of de-
veloping novel protein-based food additives and 
understanding the relationships between protein 
structure and techno-functional properties.

Collaboration continued with the KBI Wood 
Chemistry group and the Chair of General and 
Microbial Biochemistry at the University of 
Tartu to valorise lignin through the characteri-
sation of new enzymes of interest.

New funding was awarded to the group by the 
Estonian Research Council (ETAG) – the start-
ing grant PSG1110, which focuses on the bind-
ing kinetics of the sweet taste receptor and its 
ligands, begins in 2026.

 TEM-TA24 “Structural determinants
of protein techno-functional properties” 
(2024–2028) 

 EAG241 “
Fermentation of Food Proteins” (2023–2024) 

 PSG1110 “Binding kinetics and interac-
tions of taste receptors with the focus on 

” (2026–2030) 

Pupart, H.; Eek, P. (2025). Expression and
-

dases using Escherichia coli. In: Bugg, Timothy; 
Carro, Juan (Ed.). Lignin-Degrading Enzymes. 

716). DOI: 10.1016/bs.mie.2025.03.004. 

Baier, A. S.; Gioacchini, N.; Eek, P.; Leith, E. M.; 
Tan, S.; Peterson, C. L. (2024). Dual engagement
of the nucleosomal acidic patches is essential 

. 

eLife.94869. 

Kukk, Kaia (2024). 
 

glucosyltransferase with broad substrate 
. Jour-

nal of Plant Biochemistry and Biotechnology, 

00876-2. 



KEYWORDS: asymmetric synthesis, organo-
catalysis, halogen-bond catalysis, synthesis of 
oligosaccharides

The main research object of the group is asym-
metric organic synthesis. The research includes a 
total synthesis of bioactive compounds and inves-
tigations of cascade, including cascade reactions. 
Studies of asymmetric organocatalytic reactions 
are of importance. Aminocatalysis based on cova-
lent bound, hydrogen-bond and halogen-bond 
catalysis based on noncovalent interactions, en-
zymatic and co-operative catalysis are the main 
topics. Cascade reactions providing several new 
chemical bonds in one step are also studied. It 

of steps needed and makes the whole process 
environmentally more benign. Practical value 
to studies is added by the synthesis of human 
milk oligosaccharides (HMO-s). The synthesis is 
supported by spectroscopic and crystallographic 
experiments, chromatography and quantum 
chemical calculations. 

The characteristic feature of the research is the 
application of the principles of sustainable and 
green chemistry in asymmetric synthesis.

The most important research result is a new 
-

lactosyllactose). This new method is based on the 
application of the immobilised enzyme (CAL-B). 
It decreases considerably the number of steps 
needed for obtaining of the glycosylation donors 
and acceptors.

 Our group devel-
oped selective methods that derivatization of 
monosaccharides more manageable. An immo-
bilised industrial enzyme, Novozyme 435, was 
used for selective deactylation and acetylation 
of sugars. This controlled behaviour enables 

human milk oligosaccharides.

Another important advance came from identify-
ing a catalyst that directs the gylosylation reac-
tion towards forming the desired anomer. We 
demonstrated that a simple pyridinium-based 
catalyst can reliably push the reaction towards 
the beta form – the version nature prefers.

More information: https://taltech.ee/en/
department-chemistry-biotechnology/catalysis

 TARISTU24-TK13 “Infrastrucure of
chemical synthesis and technology” 
(2025–2029) 

 PRG1031 “Development and application
of sustainable methods of asymmetric 
synthesis” (2021–2025)

 ETR22017 “ “ 
(2022–2024) 

Hunt, K. E.; Miller, A.; Jarg, T.; Kriis, K.; 
Kanger, T. (2025). Selective Acetylation of

 
 

antarctica Lipase-B. ACS Omega, 

acsomega.5c02467. 

Hunt, K. E.; Miller, A.; Liias, K.; Jarg, T.;  
Kriis, K.; Kanger, T. (2024). Interplay of

 
Deacetylation with Candida antarctica 
Lipase-B. The Journal of Organic Chemistry. 
DOI: 10.1021/acs.joc.4c02582. 

Tali, K.; Hunt, K. E.; Kriis, K.; Osadchuk, I.; 
Kanger, T. (2025). Anion-Assisted Glycosyla-
tion of Galac-tose: A Computational Study. 
The Journal of Organic Chemistry, 90 (49), 

  



KEYWORDS: food and drink, food processing 
technologies, food microbiology, food physics, 
food chemistry, food fermentations, food analy-
sis, food safety and quality, nutrition, gut micro-
biota, cultivation technologies
The objectives of the research group: to develop and 
promote healthy foods and healthy diets through 
basic and applied research and teaching. We com-
bine methods of chemistry, physics, sensorics, bio-
technology, nutrition and food safety. Biochemical, 
physical and microbiological processes are followed 
during the whole food chain, from production of raw 
materials to food consumption. The wide range of 
competences enable to solve different problems and 
developments of food and biotechnology companies. 
One of the most important areas is the develop-
ment of science-based food technologies to produce 
higher value-added products. We develop processes 
improving product quality, process yields and cost-
effective production. We are also studying the use 
of alternative raw materials for novel foods.

 Bio-food systems (Toomas Paalme).
 Food sensory and instrumental analysis 

(Kristel Vene).
 Peptides as a source of amino acids in 

fermentation (Ildar Nisamedtinov). 
 Food quality and structure (Katrin Laos).
 Food microbiomes: food quality, safety 

and innovation (Inga Sarand)
 Solid state fermentations (SSF) (Allan Olspert)

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-food-and-biotechnology#p6375670

 The TemTa-50 project (food reformula-
tion) activities continued.
We started researching and applying Lactobacil-
lus salivarius strains in functional food formats.
Activities in the frame of BIO4PACK (Horizon 

-
ment of biodegradable packaging incorporating 
bacteriophages, including the assessment of food 
safety and microbial stability for next-generation 
active packaging solutions.
Collaboration with Future Food Now OÜ 
(MatiFoods brand) involved the development of 
mycoprotein texturization technologies, product 

meat alternatives, and scaling the technology to 
an industrial level (EIS R&D support). 

Collaboration with Teilery OÜ focused on the 
development of added-sugar-free, gluten-free 
confectionery products (EIS innovation support).

 TEM-TA50 “Food reformulation – reduc-
tion of sugar, salt, fat in food without 
changing the taste and safety” (2024–2028) 

 TFA25108 “Salivarius+: Probiotic Food
Solution Against Helicobacter pylori” 
(2025–2026) 

 VHE25047 “Nature inspired alternatives
 

agriculture” (2025–2029) 

 
Ascencio-Ibañez, J. T.; Bejerman, N.; Blouin, A. G.; 
Candresse, T.; Canto, T.; Cao, M.; Carr, J. P.; 

 
 

Elbeaino, T.; Fargette, D. ... Zhang, S. (2025). 
 

International Committee on Taxonomy of 
Viruses from the Plant Viruses Subcommittee, 
2025. Journal of General Virology, 106, 7. DOI: 
10.1099/jgv.0.002114. 

 
Frank, O.; Vene, K.; Dawid, C. (2025). Character-

 
. Jour-

nal of Agricultural and Food Chemistry, 73, 37, 

Asadi, A.; Angerjas, A.; Paalme, V.; Huseynli, L.; 
Sarand, I. (2025). Assessment of spoilage mi-

packed ready-to-eat salad during cold storage: 
A comparative study using MALDI-TOF MS 

 
. International Jour-

nal of Food Microbiology, 440, #111268. DOI: 
10.1016/j.ijfoodmicro.2025.111268. 



KEYWORDS: biometals, zinc, copper, Alzhe-
imer’s disease, Wilson’s disease 

The Research Group of Metalloproteomics is fo-
cused on the following topics: (1) structural and 
functional studies of metalloproteins participat-
ing in homeostasis of biometals: zinc, copper and 
iron by methods like NMR, ESI MS, ICP MS, 

-
tion as well as on in vitro and in vivo toxicity of 
amyloigogenic peptides linked with Alzheimer’s 
disease; (3) design of new metal-chelating ligands 
and elaboration of metal-chelating therapeutic 
strategies for Wilsons and Alzheimer’s disease.

Professor Palumaa is a member of the European 
Molecular Biology Organization (EMBO).

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-gene-technology-and-biomedicine#p2219696

, the binding of Hg(I) and Hg(II) ions 
to the amyloid beta peptide was investigated, re-
vealing that these metal ions affect the peptide’s 
structure and aggregation propensity. 

New Alzheimer’s disease (AD) model lines of 

were also constructed, and their survival and 
locomotor activity were tested. 

In addition, the effects of alpha-lipoic acid on the 

of LC-ICP-MS and ESI-MS for determining the 

the ATCUN motif was evaluated.

PRG1289 “Principles of copper metabolism
and tools for its regulation in case of 

” 
(2021–2025)

Berntsson, E.; Noormägi, A.; Padari, K.; 
Jarvet, J.; Gräslund, A.; Pooga, M.; Palumaa, 

Binding of
 

Peptide Variants Affect Their Structure and 
Aggregation. ChemBioChem, 26 (24), 
e202500252. DOI: 10.1002/cbic.202500252.

 

acid: a potential regulator of copper metabolism 
in Alzheimer’s disease. Frontiers in Molecular
Biosciences, 11, #1451536. DOI: 10.3389/
fmolb.2024.1451536. 

N; Palumaa, P.; Lutsenko, S. (2023). 
 

overload by up-regulating selenoproteins and 
decreasing redox misbalance. Proceedings
of the National Academy of Sciences, 120 (40), 
#e2305961120. DOI: 10.1073/pnas.2305961120.  



KEYWORDS: reproductive biology, infertility, 
bioinformatics, sequencing

Infertility is a worldwide problem with medical, 
socio-economical as well as psychological aspects. 
According to the European Society of Human Re-
production and Embryology, medical intervention 
is sought for by 15% of couples who wish to conceive 
their biological offspring (www.eshre.eu).
The Research Group of Reproductive Biology is 
mainly focused on the problems of female infertil-
ity and we investigate the biological processes in 
human ovary. Our main goal is to describe intercel-

factors that would aid in discriminating between 
viable and non-viable oocytes. Various genome-
wide high-throughput technologies are used in our 
research: next-generation sequencing, proteomics 

biology to mention a few. We collaborate with all 
infertility clinics in Estonia in order to collect bio-
logical samples (ovarian granulosa cells, ovarian 

fertile and infertile women.
The research group of reproductive biology is 
mainly focused on investigating the molecular 
origins of female infertility and the possibilities 

can be divided into three categories:
a. Research on human ovary and related  

etiologies of infertility.
b. The effect of environmental chemicals on 

ovarian function.
c. Development of methods for fertility  

preservation.

We use modern gene expression and cell popula-
tion characterization methods: next generation 
sequencing, single cell technologies, functional 
assays in cell-line and primary cell culture models, 
etc. The acquired data is analysed and modelled 
by bioinformatic algorithms.

More information: https://taltech.ee/en/
reproductive-biology-research-group

The most important results of the re-
search group are connected with joinong in several 

The international MERLON Consortium aims to 
develop innovative methodologies for detecting the 
effects of endocrine-disrupting chemicals on human 
reproductive health.

The Estonian research infrastructure consortium 
RAKERA is dedicated to advancing methodologies in 
cell biology and molecular biology. The research group 
contributes through the molecular characterization 
of cells by using high-throughput omics methods, the 
development of techniques for isolating extracellular 
vesicles from biological samples, and the establish-
ment of novel cell culture systems. 

The Estonian research infrastructure consortium 
ELIXIR-Estonia focuses on improving practices re-
lated to the generation, management, and analysis 
of large-scale datasets in molecular biology, as well 
as providing bioinformatics training for Estonian 
researchers. The research group supports the infra-
structure by addressing challenges associated with 
the management and analysis of data arising from 
RNA sequencing technologies.

 VHE25014 “
endocrine disruptors using new approach 
methodologies based on human adult 
ovarian follicle cells” (2025–2028)

  TTK14 “Experimental studies and appli-
cations of cellular processes” (2025–2029) 

 TTK4 “Estonian Life Science Infrastruc-
ture” (2025–2029) 

I.; Puhka, M.; Volkova, N.a; Trošin, A.; Guazzi, P.; 
Velthut-Meikas, A. (2025). Small and Large
Extracellular Vesicles from Human Preovulatory 

 
 

Granulosa Cells. Journal of Extracellular Vesicles, 
14 (7), #e70119. DOI: 10.1002/jev2.70119.  



KEYWORDS: analyzers, sensors, banned com-

electrophoresis, fluorescence, chemometrics, 
quality management, Drug Hunter, precise ag-
riculture, fertilizer, smart agriculture

“Innovation through border crossing” is our 
team’s vision. The group focuses on the synergy 
of science and technology to provide practical so-

innovative products.The core technologies of the 
research group include capillary electrophoresis, 

-
mental and analytical methods.

The group develops analytical methods for the 
detection and quantification of psychoactive 
substances in biological samples and plant ma-
terials. Additionally, the research group studies 
various substances’ pharmacokinetics and me-
tabolism to understand their effects better and 
develop the corresponding detection methods. 

Over the past 15 years, the group’s scientists 
have developed and implemented various ana-
lyzers for multiple sectors and partners, such 
as www.drughunter.eu and www.smagry.com.

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-gene-technology-and-biomedicine#p3248515

, the research group successfully com-
pleted a study on the rapid detection of trama-
dol in saliva, resulting in the development of a 
methodology suitable both for identifying drug 
abuse and for supporting individualized dosing 
in personalized medicine.

In collaboration with the National University 
of Life and Environmental Sciences of Ukraine, 
the international SmartAGRO project was suc-
cessfully completed, within the framework of 
which a portable analyzer was developed for the 
Ukrainian partner and a fertilization model was 
developed for Ukrainian soils and main agricul-

In addition, a capillary electrophoresis method 
was successfully tested and implemented for the 
rapid screening of illicit cannabis products and 
for the quantitative analysis of cannabinoids. A 
methodology for the rapid analysis of new semi-
synthetic cannabinoids in plant material was 
also developed. 

 PRG3209 “Innovative Multiplexed
Electromigration-based Methods for New 
Emerging Drugs Analysis” (2026–2030) 

 KIK22038 (Kliima.3.01.22-0101)  
“

 VHE24057 “European Network Against
Crime and Terrorism: support to 
TalTech for the implementation of Drug 
Hunter Analyzer” (2024–2025) 

Pagano, G.; Loog, S. A.; Bolkvadze, V.; 
Gorbatšova, J.; Mazina-Šinkar, J. (2026). 

 
by portable capillary electrophoresis – deep 

. Microchemical Journal, 221, 
#116851. DOI: 10.1016/j.microc.2026.116851. 

Mazina-Šinkar, J. (2023). New developments
in separation science will help to contribute to 
the democratisation of analytical chemistry. 
Microchemical Journal, 195, #109443. DOI: 
10.1016/j.microc.2023.109443.  

Mazina-Šinkar, J. (2023). Evaluation of
different operating modes of an autosampler 
for portable capillary electrophoresis. Journal 
of Chromatography A, 1705, #464201. DOI: 
10.1016/j.chroma.2023.464201.  



KEYWORDS: supramolecular chemistry, mac-
rocycles, receptors, host-guest complexes, mo-
lecular containers, chirality, nuclear magnetic 
resonance spectroscopy, single-crystal X-ray 
diffraction analysis, spectroscopy, UV-vis, FS, 
CD, VCD, NMR

Supramolecular chemistry research group is inter-
ested in study of chiral molecular containers, like 
hemicucurbiturils. We are developing sustainable 

on mechanochemistry. We are studying molecular 
and supramolecular structure of macrocycles and 
their interactions. Supramolecular chemistry 
unites approaches of analytical, organic and physi-
cal chemistry to study mater in a broader way. 
Molecular containers are able to form host-guest 
complexes with other molecules and in a special 
case of inclusion complexes, the small molecule is 
fully encapsulated by the macrocycle. These com-
plexes are held together by non-covalent interac-
tions. We are mainly interested in macrocycles that 
belong to cucurbituril family, the hemicucurbiturils 
and their complexes and derivatives with optically 
attractive porphyrins. We explore the potential of 
new molecular containers in material and environ-
mental science for sensing.

-
chemical synthesis method for the preparation of 
biotin[6]uril – this is a milestone for scaling mech-
anochemical synthesis processes from milligrams 
to tens of grams of products with complex struc-
tures. We can use our synthesized macrocycles in 
supramolecular applications for the separation of 
organic and inorganic compounds. 

We also demonstrated how the properties of por-

properties of hemicucurbiturils and porphyrins in 
both solution and solid state, and created a large 
library of complexes with induced chirality; these 
materials are suitable, for example, for use as sen-
sor materials in enantioselective electronic noses. 
To protect intellectual property in the USA, we 

of hemicucurbiturils.

More information:  
https://riinaaav.wixsite.com/grouppage

 TK228 “Centre of Excellence in Circular
Economy for Strategic Mineral and 

” (2024–2030) 

 VHE22039 “Innovative Mechanochemical
Processes to synthesize green ACTIVE 
pharmaceutical ingredients” (2022–2026) 

 PRG2169 “Self-assembled Chiral
Hemicucurbiturils as a Versatile Platform
for Supramolecular Sensing and Separa-
tion of Chiral Compounds” (2024–2028) 

 ÕÜF17 “The separation, processing, and
recycling of rare earth metals” (2023–2029)

 
Colacino, E. (2025). Green Chemistry Tools in Mech-
anochemistry -
lecular Sciences and Chemical Engineering Elsevier. 
DOI: 10.1016/B978-0-443-15742-4.00116-2 [in press]. 

Suut-Tuule, E.; Schults, E.; Jarg, T.; Adamson, J.; 
Scalable mechano-

chemical synthesis of biotin[6]uril. ChemSusChem, 
e202402354. DOI: 10.1002/cssc.202402354. 

 
 
 

Chiral Self-Assembly of Zinc and Magnesium Por-
phyrins with Enantiopure Cyclohexanohemicucur-
biturils in Solution and in Solid State. Inor-ganic 
Chemistry. DOI: 10.1021/acs.inorgchem.5c04969. 



KEYWORDS: sustainable chemicals and formula-
tions; biodegradation, biodegradability, biomass 
valorization, medicinal chemistry, chemical de-
contamination
The research activities are focused on designing ef-

formulations, and processes. We target chemical 
transformations in accordance with the concept of 
sustainability and the principles of green chemistry. 
Greener organic chemistry is applied to the develop-
ment of more sustainable organic synthesis methods 
to obtain small molecules and functional materials for 
biomedical, environmental, or industrial applications. 
We explore rational design of (i) antidotes-reactivators 
of AChE inhibited by toxic organophosphorous com-
pounds and (ii) potential anticancer agents using 
methods and practices of medicinal chemistry. We de-
velop innovative formulations for drug delivery based 
on functionalized carbon nanoparticles (nanodiamonds 
and nanodots) and biocompatible and biodegradable 
platforms. Renewable feedstock in chemistry principle 

protocols for biomass valorization and designing novel 
lignin-based materials for catalysis, biomedical ap-
plication, and climate-resilient construction, following 
principles of circular bioeconomy.
Risk management of technogenic accidents includes 
improvement of (i) antidotal and decontamination 

responders and volunteers; (ii) more sustainable dis-
infectant formulations, and (iii) prevention and reduc-
tion of chemical and biological threats with support 

techniques to enable distinguishing of toxic industrial 
compounds, bacteria, fungi and viruses based on their 

Main research topics:
 Greener methods for organic synthesis and 

medicinal chemistry.
 Renewable feedstock in chemistry via chemi-

cal valorisation lignin and peat.
 Design for degradation via biodegradability 

study and “benigh-by-design” approach.
 Technogenic risks mitigation via novel for-

-
naissance and prevention of chemical and 
biological threats.

Achievements 
 Development of the chemical methods for lignin 

valorisation via chloromethylation and/or green 
oxidation. Development of the functional mate-
rials from organosolv lignin, technical lig-nin, 
peat, and food waste-derived lignin via chemical 

 Uncovering potential of carbon nanoparticles 
as drug nanocarrier platforms to transport 

char-ged phar-
macophores (qua-
ternary oximes 
– reactivators of 
acetyl cholineste-
rase inhibited by 
the organophos-
phorus toxicants) 
across the BBB 
model. 

 Contribution to 
the development of the miniaturized low cost 
instrument for rapid reconnais-sance and 
detection of chemical and biological threats 
using benchmarking methods (MALDI-ToF) 

viruses by integration of MALDI-TOfF with 
ML/DL (EDF TeChBioT Project).

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-
of-of-chemistry#p2219719 

 MINM25136 “
ja raketikütuste saamine” (2025–2027) 

 TEM-TA49 “Chemical and biological
valorization technologies for woody 
biomass and secondary lignocellulose 
sources” (2024–2028)

 VEU23002 “Surveillance and
 

and Biological Threats” (2022–2025)

Arnaut, P.; Bracho Pozsoni, N.; Bondar, D.; Lippmann, 
P.; Boschuk, S.; Semenyuta, I.; Bhandary, S.; Van 
Hecke, K.; Karpichev, Y.; Cavarzerani, E.; Canzonieri, 

I.; Tzouras, N. V.; Nolan, S. P. (2025). A new generation
of N-heterocyclic carbene (NHC) gold-selenolato com-
plexes as potent anticancer agents: distinct synthetic 
routes and evaluation in 2D and 3D cancer models.

10.1039/d5sc04490a. 

Bondar, D.; Smirnova, O.; Nagappa, N. M.; Heinmaa, 
I.; Soukup, O.; Kobrlova, T.; Opravil, J.; Hrabinova, M.; 

N.; Karpichev, Y. (2025). Nanodiamond Mediated
Delivery of Pyridinium Oxime Antidotes to Central 
Nervous System for Potential Treatment of Exposure 
to Nerve Agents. Chemico-Biological Interactions, 420, 
#111711. DOI: 10.1016/j.cbi.2025.111711. 

Mohan, M. K.; Ho, T. Tran; Köster, C.; Järvik, O.; Kulp, 
M.; Karpichev, Y. (2025). Tuning ester derivatives of
organosolv vs technical lignin for improved thermo-
plastic materials. Faraday Discussions. DOI: 10.1039/
d5fd00068h. 



KEYWORDS: electrochemistry, photochemistry, 

catalysis

The research in the group is focused on the 
development of new electro- and photochemical 

is multidisciplinary, as we combine modern 
organic synthesis techniques with chemical 

and sustainability. In electro- and photochemi-
cal reactions, electricity or light are used as 
traceless and green reagents to generate highly 
reactive species under mild reaction conditions, 
which gives access to the new reaction pathways. 
Moreover, the potential to harvest sustainable 
electricity from solar or wind energy and using 
daylight directly to perform reactions makes 
electro- and photochemistry highly attractive. 
In our group, we perform such transformation 

-
tromicroreactors, where solution of chemicals is 

continuously pumped through the active reactor 
zone. Due to the continuous nature of the proc-
ess, such transformations are easy to scale up 
merging the gap between academia and chemi-
cal industry.

 we successfully launched the new 
NordForsk AGRI-WASTE2H2 (ETAG24073) in 
cooperation with partners from Aalto University 
(Finland) and KTH Royal Institute of Technol-
ogy (Sweden).

More information: https://taltech.ee/en/
department-chemistry-biotechnology/synthetic-

PSG828 “Development of New Asymmetric
Electrochemical Methods in Continuous-
Flow” (2023–2027)

 TF24021LK2 “Centre of Excellence in
Circular Economy for Strategic Mineral 

” (2024–2030) 

 ETAG24073 “Green Hydrogen and
Platform Chemicals from Agricultural 

” (2025–2028) 

Krech, A.; Laktsevich-Iskryk, M.; Deil, N.;  
Fokin, M.; Kimm, M.; Ošeka, M. (2024).  
Asymmetric cyclopropanation via electro-
organocatalytic cascade. Chemical Communi-

D4CC05092D. 

Krech, A.; Yakimchyk, V.; Jarg, T.; Kananovich, 
D.; Ošeka, M. (2023). 
Alkenes Enabled by Decatungstate as 
Photoredox Catalyst. Advanced Synthesis & 
Catalysis. DOI: 10.1002/adsc.202300939.  

Laktsevich-Iskryk, M.; Krech, A.; Fokin, M.; 
Kimm, M.; Jarg, T.; Noël, T.; Ošeka, M. (2024). 
Telescoped synthesis of vicinal diamines via 
ring-opening of electrochemically generated 

. Journal of Flow Chemistry, 

00296-8. 



KEYWORDS: X-ray crystallography, structural 
biology, biomass valorization, enzymology, ra-
tional design of biocatalysts, biocatalysis

The group is involved in a variety of research and 
development activities related to the valorization of 
plant biomass. The direction of research activities that 
focus on the biological routes to valorization of biomass 
deal with soil bacteria and their enzymes as well as the 
study of lignolytic enzymes secreted by fungi (i.e. Cer-
rena unicolor) when grown on mandarin pomace waste 
as the growth substrate. In addition to that, some of 
the research focuses on enzymes from extremophilic 
organisms that are involved in the deconstruction of 
lignocellulosic biomass. In addition to the enzymologi-
cal characterization of those enzymes, the laboratory 
uses X-ray crystallography and small angle X-ray 
scattering methods to study their structure-function 
relationships. 

The research group is also involved in research and 
development activities that are focused on the de-
velopment of fractionation and analytical chemistry 
technologies of lignocellulosic biomass and on devel-
oping novel functional materials from plant-based 
biopolymers.

More information: https://taltech.ee/en/
department-chemistry-biotechnology/division-of-
of-chemistry#p2219727

 The research activities of the group werw 
related to the development of technologies for the 
valorization of plant biomass of various origins. 
The direction of biological valorization of biomass was 
focused to: (1) isolation and characterization of new 
bacterial lignolytic strains and studying enzymes 
derived from them; (2) in-depth studies of lignocel-
lulosic biomass degrading enzymes that originate 
from extremophilic organisms; (3) structural biology 

-characterization of enzymes of interest using protein 
X-ray crystallography. 
The direction of analytics dealt with: (1) the characteri-
zation of various technical lignins as well as industrial 
phenolic wastewaters, using various analytical chem-
istry methodologies, and (2) the development of new 
functional materials from plant-derived polymers. 
The main directions of the research group’s work were 

to the valorization of lignin and secondary biomass 
streams.

 TEM-TA49 “Chemical and biological
valorization technologies for woody 
biomass and secondary lignocellulose 
sources” (2024–2028) 

 RESTA11 “Development of chemical and
biochemical valorization technologies for 
bleached che-mithermomechanical pulps 
(BCTMP) and secondary woody biomass 
sources” (2020–2023) 

 TFA25085 “Development of the market
 

(DeAshLignin–DAL)” (2025–2026) 

Pupart, H.; Lukk, T.; Väljamäe, P. (2024).  
 

halotolerance displays complex kinetics with both 
substrate inhibition and apparent positive 
cooperativity. Archives of Biochemistry and 
Biophysics, 754, #109931. DOI: 10.1016/j.
abb.2024.109931. 

T.; Karpichev, Y.; Gathergood, N.; Singh, B.N.; 
Thakur, V.K.; Tabatabaei, M.; Gupta, V.K. (2023). 
Biobased Natural Deep Eutectic System As Ver-
satile Solvents: Structure, Interaction and Ad-
vanced Applications. The Science of The Total 
Environment, 881, #163002. DOI: 10.1016/j.scito-
tenv.2023.163002. 

Brandt-Talbot, A.; Calado, V.; Castellan, I.; 
Crestini, C.; Galluccio, L.; Gigli, M.; Guizani, C.; 
Karpichev, Y.; Lange, H.; Lindner, J.-P.; Nejad, M.;  

-
 

Strategies for compatibilisation of extracted lignin 
properties with commercial applications: general 
discussion. Faraday Discussions. DOI: 10.1039/
d5fd90059j. 





KEYWORDS: number theory; quadratic forms; 

theory; Fourier’ anlaysis; signal processing; im-
age processing; cryptography

The main directions of research are as
follows:

Studying applications of geometry of 
quadratic forms in cryptography.

Studying the generalized Shannon sam-
pling operators and Kantorovich-type 
sampling operators, their approxima-
tion properties and possible applica-
tions. 

using cosine operator framework, their 
approximation properties and possible 
applications.

Studying applications of the sampling 
operators and their derivatives in Signal 
Processing.

Studying possibilities of applying our 
approximation-theoretic results in deep 
learning.

The results obtained by the research group can 
be applied in cryptography, image processing 
software development, signal processing, and 
IoT hardware and software development. 

More information: https://taltech.ee/en/
department-cybernetics/research-groups

The applications of sampling operators 
in medical technology were studied. The 
corresponding research continues.

The application of Kantorovich-type 
sampling operators in the representation 
of derivatives was studied.

Mellini-type sampling operators were 
studied.

The study of the application possibilities 
of sampling operators in learning analyt-
ics was started

PRG1483 “Solutions and Applications
of Innovative Impedance Spectroscopy” 

Tamberg, G. (2025). An Analysis of Arterial
-

for Coronary Cathe-terization. Journal of Cardio-
vascular Development and Disease, 12 (7), #237. 
DOI: 10.3390/jcdd12070237. 

Kivinukk, A.; Tamberg, G. (2024). A note on the
cosine operator function for Mellin sampling
series. Sampling Theory Signal Processing and 
Data Analysis, 22 (1), 7. DOI: 10.1007/s43670-
023-00081-7. 

Kivinukk, A.; Tamberg, G.; (2023). 
On generalized Shannon sampling operators
in the cosine operator function framework. 
In: Stephen D. Casey, M. Maurice Dodson, 
Paulo J. S. G. Ferreira, Ahmed Zayed (Ed.). 
Sampling, Approximation, and Signal Analysis 

Higgins). In “Applied and Numerical Harmon-
ic Analysis (ANHA)” Springer-Birkhäuser



KEYWORDS: inverse problems, fractional diffu-
sion and wave motion, direct and inverse scat-
tering, nonparametric statistics

The main directions of research are:
 

fractional derivatives. Inverse problems for 
linear and nonlinear fractional differential 
equations are studied. The unknowns to be 

and kernels of generalized fractional time 
derivatives. Such problems occur in model-
ling of diffusion and mechanical processes 
in porous, fractal and biological media. 
The research is focused on both theoreti-
cal aspects and elaboration of numerical 
methods. 

 Direct and inverse scattering in singular 
and nonlocal media. Electromagnetic 
and acoustic direct and inverse scattering 
in media with singularities or non-local 
features is studied. Mathematical theory 
of tripole and more general multipole 
antennas is developed. This branch is 
complemented by a development of new 
signal processing on state-of-the-art com-
putational methods for large-scale inverse 
problems. Inverse problems to reconstruct 
in homogeneities of media with non-local 
properties by means of measurements of 
scattered acoustic waves at boundaries are 
investigated. 

 Elaboration of nonparametric statistical 
methods. The theory of nonparametric 
statistical methods is developed and these 
methods are applied in environmental and 
building engineering.

More information: https://taltech.ee/en/
department-cybernetics/research-groups

 Uniqueness for inverse problems to 
determine simultaneously parameters and time-
dependent fac-tors of source terms in fractional 
superdiffusion equations (fractional wave equa-
tions) containing dis-tributed fractional Lapla-

the measurement time interval and support of 

the unknown source coincide. Then the set of un-
known parameters include a mul-titerm fractional 
Laplacian. In the second case, the measurement 
interval follows the support of the unknown 
source after a lap. Then the set of parameters 
include a more general distributed fractional 
Laplacian over a Stiltjes measure. 

Bayesian approach was developed to analyze 

Sys-tems Biology group).

Gerges, H.; Janno, J. (2025). Inverse problem
to determine simultaneously several scalar 
parameters and a time-dependent source term 

-
term fractional Laplacian. Fractional Calculus 

10.1007/s13540-025-00437-x. 
Janno, J. (2025). Inverse Problems for Simulta-
neous Determination of Source Terms and 
Several Scalar Parameters of Fractional Diffu-

. In: Inverse Problems: Model-
ling and Simulation: Extended Abstracts of the 

(Trends in Mathematics; 11). DOI: 10.1007/978-
3-031-87213-6_21. 



KEYWORDS: micromechanics, radioengineer-
ing, technical ceramics, CAD, Alzheimer, NMR, 
MAS, metabolomics

NMR is a remarkably universal analytical 
method since essential spin interactions can be 
reliably calculated. The spectra allow in principle 
a 3D reproduction of the entire spin system and 
Associate atoms/molecules, even a dynamics of 

The group develops NMR sensors-probeheads, 
notably to use the most sensitive nuclei-hydro-
gens, in locally viscous and solid environment. 
The most critical feature is rapid sample spin-

120 kHz, getting presently over 150 kHz, which 
facilitates a practical inverse detection in solid 
state NMR. The immediate sensitivity increase 
is two orders of magnitude. The technology is ap-
plied in contemporary priority areas: biomedical 
research and development of F-ion batteries as 
a safer and more potent alternative for Li-based 
energy storage. The related key competences 
comprise CAD/CAM design, RF circuit model-

ling, technical ceramics processing and micro-
machining.
More information: https://taltech.ee/en/
department-cybernetics/research-groups

 the laboratory made a big leap in 
NMR technology: sample rotation speeds over 
250, even over 300 kHz became a reality. More 
precisely, 320, which exceeds the sound barrier 
by 10%. 

In other topics – in metabolomics and energy 
storage, the development was quantitative.

 PRG1832 “
complementary applications” (2023–2027)

 STP57 “Development of Anionic Energy
Storages” (2023–2025)

 LLTEV23121 “ ” 
(2023–2025)

Toleikis, Z.; Paluch, P.; Kuc, E.; Petkus, J.; Suls-
kis, D.; Org-Tago, M.-L.s; Samoson, A.; Smirno-
vas, V.; Stanek, J.; Lends, A. (2024). Solid-state

 
.

 
DOI: 10.1007/s12104-024-10186-2. 

Mohammad, I.; Cambaz, M.A.; Samoson, A.; 
Development of

 
for a new (spinning) cylindrical mini-pellet 
approach applied to a Lithium ion battery. 

#101914. DOI: 10.1016/j.ssnmr.2023.101914. 

 

 
Multiscale Investigation

of Sodium-Ion Battery Anodes: Analytical 
. Advanced Energy 

Materials, 14 (15), 2302830. DOI: 10.1002/
aenm.202302830.



KEYWORDS: continuum mechanics, internal 
variables, nondestructive testing, nonlinear 
waves, solitons, wave processes in axons, sound 
generation in string instruments, metaemaeteri-
als, numerical experiments
The activities of the research group are focused on 
wave propagation in complex media and correspond-
ing applications. 

 Theory of continua and internal variables. 
Developed mathematical models take 
into account nonlinear, dispersive and 
temperature effects, and multiscale of a 
microstructure.

 Numerical analysis of nonlinear wave 
propagation. Fourier transform and Haar 
wavelets related numerical methods are 
elaborated.

 . The models are 
developed that take into account the me-
chanical and thermal effects accompanying 
the propagation of the nerve signal.

 Musical acoustics. Nonlinear models that 
explain the mechanisms of sound generation 
in different string instruments are created.

 Nondestructive testing of materials. Methods 
for determining of mechanical properties of 
nonhomo-geneous materials and for detec-
tion of defects are developed.

 Solitons and solitary waves. Conditions for 
formation of solitonic solutions are deter-
mined.

More information: https://solmech.taltech.ee/

1. Modelling of nerve impulse propagation. 
The improvement of the nerve impulse 
propagation model and the corresponding 
numerical experiments were continued. 
The model of the electrical signal of a my-
elinated axon was improved. 

2. Modelling of metamaterials and theory of 
internal variables.  Sound wave propaga-
tion and attenuation through diffraction 
gratings under various diffraction grating 

was demonstrated that total sound isola-
tion can be accomplished in the idealized 
scenario by instantaneously altering the 
location of the grating elements. 

3. Wave propagation in viscoelastic materials. 
Acoustic wave propagation in nonlinear 
porous felt using a one-dimensional model 

of dispersion, dissipation, band gaps, and 
negative group velocity was analyzed. Re-
sults showed that when loading times are 
much longer than the material relaxation 
time, these effects have negligible impact 
on wave propagation, indicating that felt 

behavior. However, understanding nega-
tive group velocity may still enable future 
applications in noise and vibration control.    

4. Modelling of surface waves.  The evolution 
of waves propagating on the surface of deep 
water was studied. New Schrödinger-type 
model equation was derived, describing 
both, the motion of the wave packet enve-
lope and the dynamics of the entire wave 
packet. An analysis of this equation was 
carried out.  

 PRG1227 “Modelling of nonlinear
wave processes in advanced materials” 
(2021–2025)

Vuin, M. M.; Kartofelev, D.; Salupere, A.; Simson, P. 
(2025). Numerical investigation into acoustic wave
propagation in felt-type material with band gap 
and negative group velocity
103600. DOI: 10.1016/j.wavemoti.2025.103600. 
Peets, T.; Tamm, K.; Engelbrecht, J. (2023).  
On mathematical modeling of the propagation 
of a wave ensemble within an individual axon.
Frontiers in Cellular Neuroscience, 17, 
#1222785. DOI: 10.3389/fncel.2023.1222785. 
Tamm, K.; Peets, T.; Engelbrecht, J. (2022). 
Mechanical waves in myelinated axons. Biome-
chanics and Modeling in Mechanobiology, 21 (4), 



KEYWORDS: functional materials; metal chal-
cogenides; porous frameworks
The research focuses on nanomaterials’ syn-
thetic/post-synthetic modification to develop 
device-orientated functionality in metal chalco-
genide matrices and organic/inorganic porous 
structures.

1. Post-synthetic modifications introduced 
into either cation or anion sublattices can 

optoelectronic properties of pristine metal 
chalcogenide matrices, providing them with 
groundbreaking functionality unavailable 
through direct synthetic approaches. We can 
play around the applicability direction de-
pending on the form of developed materials, 

-

be integrated into sensors, energy-saving 
windows, or even used to create effective 
antibacterial coatings under visible light 
illumination. Nanosized structures with 
suitable structural and compositional char-
acteristics can be used for wound-healing 
patches. Optoelectronic and thermoelectric 
properties of metal chalcogenide matrices 
heavily depend on crystal structure, elemen-
tal composition, and defect chemistry, which 
can be regulated using target complexation 
and solution rationalization in a chemical 
reactor (vessel). The group has developed its 
approach to synthesizing pristine matrices 
and transforming them into entirely new 

rapid processing rate.

2. Post-synthetic modification of organic 
porous structures via mild oxidation or in-

-
tional groups on the surface makes them 
compatible with biomedical, environmental, 
or industrial applications. The ultimate goal 

system that effectively extracts heavy and 
precious metals from complex aqueous en-
vironments. 

Research results 

 Cost-effective synthesis technologies for 
noble metal nanostructures were devel-

oped, including nanoparticles and metal 
frameworks based on Cu, Ag, Au and Pt. 
Upscaling of the work to industrial scale 
is currently underway. · 

 Nanofiltration membranes containing 
porous organic polymers were developed, 

-
tion and separation of organic pollutants 
and dissolved metal species in the context 
of water treatment. · 

 Network capabilities were enhanced by 
increasing access to experimental facilities 
and strategic collaborations that directly 
support ongoing and future research ac-
tivities.

 PSG813 “Filter materials for turning
urine into drinkable water” (2023–2027) 

Srivastava, V.; Ivask, A.; Nefedova, A.; Zhou, B.; 
Liu, M.; Polivtseva, S. (2025). 
Smart Models: Algorithmic Assessment of 

 
Industrial Stressors. 



KEYWORDS: mechanics of materials, continu-

computational rheology, image analysis, 3D 
visualization

The competences of the group have a broad 
range, from constitutive theory over numerical 
computer simulations and image analysis to 

The main research topic is concerned with the 
mechanical properties of composites containing 

reinforced concrete, a construction material, the 
use of which is gaining momentum in the build-
ing industry. The mechanical properties largely 

in experiment samples is done by x-ray com-

extracted from the tomography. The group has 
developed its own software for this purpose. The 
production process of concrete parts, in particu-
lar the casting, is simulated using computational 

equation. Further, simulations of bending tests 
and split tests are performed with particle based 
discrete element simulations. 

The research contributes to solving important 
environmental challenges, such as how to reduce 
CO2 emissions, use natural resources sustainably 
and reduce the environmental impact of the con-
struction sector: better knowledge of the proper-
ties of concrete composites leads to stronger and 
tougher concrete, which makes it possible to use 
less concrete in buildings (thinner walls, beams). 

More information: https://taltech.ee/en/
department-cybernetics/research-groups

 

A theoretical model for linear hyperelastic ma-
terials with orthotropic inclusions is presented 
based on a mixture approach. The proposed 
material model can be applicable to a composite 
made of a matrix material that contains biaxial 
particles or to a material that is composed of par-
ticles of an orthotropic material. An example for 

be a composite containing tiling additives with 
orthotropic properties, such as wood shavings.

Simulations of different casting methods of the 

-
ence of different casting methods in combination 

-

was analyzed. The results of the simulations 
demonstrate that even a minor change in the 

-

Zaitseva-Pärnaste, I.; Herrmann, H. (2024). 
Comparison of 3D model generation using 
Structure-from-Motion by open-source software 

 
in eroding coastal cliffs

Goidyk, O.; Heinštein, M.; Herrmann, H. (2023). 
 

of Samples on the Fiber Orientation Distribution.

Herrmann, Heiko (2021). A constitutive model
for linear hyperelastic materials with ortho-

. Contin-
uum Mechanics and Thermodynamics, 33 (4), 



KEYWORDS: heart; biophysics; bioenergetics; 
electrophysiology; biomechanics; intracellular 

correlation spectroscopy
In the Laboratory of Systems Biology, we use 
interdisciplinary approaches to tackle questions in 
cardiac physiology. Our team consists of research-
ers with backgrounds in biophysics, biology, and 
applied mathematics/physics. As a result, we are 

scales, from organ to molecular level, using combi-
nations of different experimental and theoretical 
techniques by focusing on quantitative analysis of 
the data. We study: (1) diffusion in cardiomyocytes 

using extended raster image correlation spectros-

the role of creatine kinase shuttle in the heart. We 
have been active in the development of new tech-
niques and distribute them as open-source tools: 
deconvolution software for enhancing confocal 

metabolic networks, and real-time sarcomere 
length estimation techniques.
More information: https://sysbio.ioc.ee

, the Laboratory investigated adaptive 
mechanisms of energy metabolism and regula-
tion in cardiomyocytes, with a particular focus 
on the role of intracellular spatial organization 

lead to heart failure but instead induces exten-
sive intracellular adaptations, most notably in 

calcium dynamics. These results indicate that 
disturbances in cellular energy systems can 

consume energy. 

A new statistically robust method was devel-
oped for the quantitative analysis of molecular 
motion in living cells, enabling faster and more 
reliable assessment of intracellular diffusion and 
compartmentation. This approach substantially 
improves the interpretability of experimental 
data and opens new possibilities for studying 
cardiomyocytes and other biological systems. 
Furthermore, it was demonstrated that the activ-
ity of the metabolic regulator AMPK depends on 
muscle function and intracellular microdomains 
rather than solely on total enzyme abundance. 
This highlights the central role of intracellular 
spatial heterogeneity in the regulation of cellular 
metabolism and provides a basis for further stud-
ies in the context of metabolic disease

 PRG1127 “Energy transfer in
compartmentalized heart muscle cells: 
impact of energy transfer remodeling 
on mitochondria, contractility, excitation-
contraction coupling and whole heart 
performance

 PSG832 “
Between Mitochondria and Sarcoplasmic 

 
and in Disease in the Heart” (2023–2027)

K.; Kuhtinskaja, M.; Lukk, T.; Vendelin, M.; 
Higher AMPK activation in

mouse oxidative compared with glycolytic muscle 
does not correlate with LKB1 or CaMKKb ex-
pression. American Journal of Physiology. En-

DOI: 10.1152/ajpendo.00261.2024.  

Branovets, J.; Laasmaa, M.; Stolova, J.; Shen, 

Balodis, M. J.; Grahv, C.; Hendrikson, E.; 

(2025). 
augmented sarcoplasmic reticulum calcium 
release but not heart failure. AJP Heart and 

DOI: 10.1152/ajpheart.00106.2025. 

Karimi, H.; Laasmaa, M.; Pihlak, M.; Vende-
lin, M. (2025). Statistical Analysis of Fluores-
cence Intensity Transients with Bayesian Meth-
ods. Science Advances [in press]. 



KEYWORDS: scale-free networks, turbulence, 
photovoltaic materials, econphysics, complex 
systems, tools for physics education

Competences of the research team: 
Regarding rapidly developing solar cell technol-

materials (pure and doped) are being studied. 
One research direction is calculating basic physi-
cal parameters of new photovoltaic materials 
(SnSe and SnZn) using quantum chemistry and 
density functional theory models. 

For materials technology solutions, it’s impor-
tant to understand localized vibrations in solids 
and physical mechanisms of LLM (Linear Lo-

for generating ILM (Intrinsic Localized Modes) 
in various three-dimensional crystals and com-
pared theory with an experiment.

-
izing physics education and developing teaching 
materials dedicated to solving problems requir-
ing creativity. Materials found at https://www.
ioc.ee/~kalda/ipho/ have gained great inter-
national popularity, with an average download 

leadership, the international “Physics Cup” com-
petition is organized, and the European Physics 
Olympiad (EuPhO) was initiated.

More information: https://taltech.ee/en/
department-cybernetics/research-groups

 We proved the optimality of the “H-
comb” structure for additively manufactured 
soft magnetic cores, demonstrating that it 

ensuring mechanical stability. We also devel-
oped a mathematical framework for dimension-
ing these components and validated the model, 
with experimental results matching theoretical 
predictions within 10%. 

We conducted a comprehensive comparative 
analysis of algebraic and differential geometric 
approaches for transforming nonlinear discrete-
time state equations into the generalized 

assumptions, solvability conditions, and validity 
domains for both solutions. 

We demonstrated that integrating Apollo astro-
naut photographs into a precise photogrammet-

ric model creates a valuable educational tool for 
extracting astronomical data. 

 PRG1827 “Additivly Manufactured
Electrical Machines” (2023–2027)

 COVSG22 “Monte-Carlo analysis of the
spreading rate of a virus as a function of 
human mobility and social distancing” 
(2020–2021) 

Andria, J.; di Tollo, G.; Kalda, J. (2022). The 
predictive power of power-laws: An empirical 
time-arrow based investigation. Chaos, Solito-
ns and Fractals, 162, #112425. DOI: 10.1016/j.
chaos.2022.112425. 

Plopeanu, T.; Kalda, J.; Tiismus, H.; Virro, I.; 
Vaimann, T.; Kallaste, A. (2025). Optimal
shape of ad-ditively manufactured magnetic 

, 15, art. 42501. DOI: 
10.1038/s41598-025-26678-7. 

Mullari, T.; Kotta, Ü.; Kaldmäe, A.; Kaparin, V.; 
Simha, A. (2024). Extended observer form with

. International Journal of Control,
 

2023.2274060. 



KEYWORDS: wave dynamics, climate studies, 
coastal processes, coastal engineering, wave cli-
matology, coastal management, remote sensing

The aim of the laboratory (wavelab.ioc.ee) is to 
promote and provide a structure for research in 
water waves and coastal engineering. 
The focus is on complex and nonlinear phenom-
ena, and the applications of mathematical meth-
ods in wave dynamics, coastal engineering and 
related climate studies. The scope involves wave 
theory and applications, including dynamics of 
solitons, surface wave modelling, wave climate, 
and wave-driven phenomena, with application 
to integrated coastal zone management and 
climate studies.
Emerging foci are Lagrangian transport of 
substances, wave and water level extremes, pre-
ventive mitigation of marine-induced hazards, 

offshore sea level and its climate change driven 
changes using remote sensing.

 Barotropic trends for the Barents Sea 

It was shown that even fairly mild wave cli-
mate of the Baltic Sea may cause unexpectedly 
intense relocation of sand along and across non-

beach nourishment. Direct measurements of 
wave-driven near-bottom velocities show that 
the heights of single waves in the nearshore 
of south-eastern Gulf of Riga follow the classic 
exponential distribution instead of Rayleigh or 
Forristall distribution. Analysis of wave-driven 
transport of coastal sediment revealed that the 
western, southern and eastern shores of the Gulf 

of Riga have radically different structural prop-
erties. While long excursions of sediment grains 
are usual for the western and southern coasts, 
the eastern shore is split into numerous almost 
isolated sedimentary cells. The spatial pattern 
of observed alterations of coastal processes was 
attributed to climate change driven spatio-
temporal variations in the main forcing factors. 
The changing properties of extremely high and 
low water levels were linked to the changes in 
the shape parameter of the generalised extreme 
value distribution for the entire Baltic Sea. 

water volume was proposed and tested based on 
properties of dynamic topography of sea surface. 
An ensemble of numerical simulations of the 
Baltic Sea dynamics was employed to decompose 
extreme water levels of the Baltic Sea into single 
components. It was shown that the temporal 
course of extreme water levels on the Baltic Sea 
shores is inherently non-stationary. 
An updated description of the variability and 
extremes of the Caspian Sea’s wave climate was 
developed.
More information: https://wavelab.taltech.ee/

 EMP480 “Solutions to current and future
problems on natural and constructed 
shorelines, eastern Baltic Sea

 PRG1129 “
engineering and management: the 
advantages and challenge of the 
Lagrangian perspective

 MOB3PRT25 “
Turbines in Icy Conditions” (2025–2028) 

Viigand, K.; Eelsalu, M.; Soomere, T. (2025). 
Inherent non-stationarity in the GEV distribu-
tion for extreme sea levels: Implications for 
coastal vulnerability in the Baltic Sea. Ocean 

10.1016/j.oceaneng.2025.122681.  

 

Barotropic Trends Through the Barents Sea 
Opening for the Period 1975–2021. Journal 

Variability and extremes of the Caspian Sea’s 
modelled wave climate. Ocean Engineer-

oceaneng.2025.123077. 





KEYWORDS: bedrock, geology of Estonia, 
sedimentary rocks, limestone, paleoenviron-
ment, paleoclimate, paleontology, geochemistry, 
stratigraphy, sedimentology, Paleozoic, Balto-
scandia, Baltica, Ordovician, Silurian, paleobio-
diversity, mass extinction, ice age, microfossils, 
fossils, geological collections, geological data-
bases and e-services

The research group of bedrock geology holds com-
petences on regional geology, sedimentary rocks, 
stratigraphy and paleontology of Estonia and beyond. 
Such expertise is needed in applied geosciences, 
but the main work of the group is aiming at better 
understanding of the interactions between geo- and 
biosphere processes in deep time. The group holds 
leading paleontological competence in Estonia, and 
for some fossil groups, leading expertise worldwide 
(notably for conodonts, chitinozoans and scoleco-
donts). The group’s main research directions are: 

 Paleoenvironment and paleoclimate recon-
structions using multiple proxy indicators 
such as carbon and oxygen isotopes, sedimen-
tology etc. 

 Paleobiodiversity dynamics including mass 
extinction and their links with climate and 
environmental changes. 

 Paleobiology and evolution of various groups 
of organisms during the Paleozoic. 

 High-resolution bio- and chemostratigraphy 
that provides regional spatio-temporal frame-
work and global time correlations.

The group is using the large geological collections 
at the department that constitute a globally unique 
archive of deep time Earth environments, climate and 
biodiversity. The group is responsible for the devel-
opment and opening up this archive for researchers 
worldwide as part of national and pan-European 
research infrastructure. 

, the research group’s activities focused on 
identifying paleoclimate and environmental changes 
during the Palaeozoic, assessing the reliability of geo-
chemical and other indicators, regional stratigraphy, 
and elucidating patterns of biodiversity and paleoecol-
ogy in the geological past.

between the Baltica and Siberian continents were 
published, based on oxygen isotope studies of Ordovi-
cian conodonts.

Several fossil taxa, notably among stromatoporoids 

the Baltic region, thereby extending knowledge of evo-
lutionary and biodiversity trends in Palaeozoic faunas. 
The revision of Cambrian shelly fossils and trace fossils 

priapulid in the Cambrian of Estonia.

An updated version of the regional stratigraphy of the 
Silurian System was compiled and published.

More information: https://taltech.ee/en/department-
geology/division-of-bedrock-geology-and-collections 

 PRG1701 “From Greenhouse to Icehouse:
Reconstructing Ordovician Climate 
Transitions and Biotic Responses 
in Baltica” (2023–2027)

 PUTJD1106 “Emergence and Evolution
of Bioerosional Behaviour on Baltica in 
the Early Palaeozoic” (2022–2024)

 TARISTU24-TK8 “Natural History
archives and common data space” 
(2025–2029) 

Thiagarajan, N.; Lepland, A.; Ryb, U.; Torsvik, T. H.; 
Ainsaar, L.; Hints, O.; Eiler, J. (2024). Reconstruction
of Phanerozoic climate using carbonate clumped 
isotopes and implications for the oxygen isotopic 
composition of seawater. Proceedings of the National 
Academy of Sciences, 121 (36), e2400434121. DOI: 
10.1073/pnas.2400434121. 
Hints, O.; Ainsaar, L.; Lepland, A.; Liiv, 
M.; Männik, P.; Meidla, T.; Nõlvak, J.; 

Paired carbon isotope
chemostratigraphy across the Ordovician–Silu-
rian boundary in central East Baltic: Regional 
and global signatures. Palaeogeography Pal-
aeoclimatology Palaeoecology, 111640. DOI: 
10.1016/j.palaeo.2023.111640. 
Männik, P.; Lehnert, O.; Joachimski, M.M. 
(2025). Climate changes in the Middle and Late

 
from the Tunguska Basin of Siberia and its pal-
aeogeographical relation. Palaeogeography Pal-
aeoclimatology Palaeoecology, 663, 112765. DOI: 
10.1016/j.palaeo.2025.112765. 



KEYWORDS: mineral resources, geochemistry, 
mineralogy, rare earth elements, ore genesis, 
geophysics, CCUS, hydrogen storage, circularity 
of permanent magnets

One of the research group’s main focuses is the 
study of the genesis and characteristics of criti-
cal raw material ores. The core competencies of 
the group are related to sedimentary mineral 
resources, including metal-rich black shales, 
phosphorites, and oil shales, as well as decipher-
ing the ore potential of deep-seated magmatic 
and metamorphic complexes. 

An independent research direction is related to 
studies of CO2 sequestration and the storage of 
CO2 and hydrogen. The research group relies 

ray structural analysis and interdisciplinary 
research related to the valorization and recycling 
of mineral wastes. The newest research direction 
of the group is the investigation of the recycling of 
permanent magnets, for which the development 
of a decrepitation laboratory was started in 2024.

publications were published in Quartile 1 jour-
-

dressed the metallogeny of black shales based on 
U and Mo isotope datasets. Solano-Acosta et al. 
(2025) proposed a detailed genetic model for the 
Märjamaa rapakivi massif, based on geophysical 

were based on original results generated within 
the research group. 

More information: https://taltech.ee/en/
department-geology/division-of-mineral- 
resources-and-applied-geology 

 TEM-TA100 “Variability of Properties of
 

Phosphorite and Opportunities for 
” (2024–2028) 

 VHE24040 “
for a resilient Europe” (2024–2028) 

 VHE24051 “
potential for hosting deep land primary 

 
and advanced exploration and visualiza-

” (2024–2027) 

Ndiaye, M.; Graul, S.; Liiv, M.; Kallaste, T.; Al-
Trace-metal hyper-

enrichment in Tremadocian black shales of the 
Baltic Palaeobasin linked to transgression and 
ultra-slow sedimentation rates. Chemical Geol-

-
geo.2025.122910. 

(2025). Integrated geophysical and emplace-
ment modelling of the Märjamaa and Kloostri 
rapakivi granitoids, Estonia: Insights into in-
trusion geometry and tectonic controls. Precam-

precamres.2025.107938. 

Ndiaye, M.; Pajusaar, S.; Liiv, M.; Graul, S.; 
Fine clay shuttle

as a key mechanism for V hyper-enrichment in 
shallow water Tremadocian black shale from 
Baltica. Chemical Geology, 634, 121583. DOI: 
10.1016/j.chemgeo.2023.121583. 



KEYWORDS: mining science, CO2 mineral 
carbonation, circular economy, phosphorite, 
phytoremediation, entrepreneurship, ESG

The Mining and Mineral Resources Research 
group is responsible for research and develop-

engineering at TalTech. The mission of the group 
is to help young engineers and geoscientists to 
develop necessary skills for sustainable and safe 
development, extraction and closure of Estonia’s 
mineral resources. The research and develop-
ment activities of the group take place through 
both public and private sector funded projects. 

The research field of the research group is 
diverse, starting with the usual mining engi-
neering related challenges such as optimizing 
mining technology, reducing environmental 
impacts, increasing productivity, etc. The core 
competencies of the group include mining engi-
neering and design, mineral economics, mining 
environmental impact and remediation, mine 
waste management, circular economic and social 
sustainability, quantitative resource evaluation, 
ESG management and mining geochemistry.

, three research projects were com-
pleted:

1. , funded by the Horizon Europe 
program, aiming to develop innovative, 
non-invasive geophysical methods for 
mapping the potential of critical raw mate-
rials, thereby strengthening the EU’s raw 
material supply security and independ-
ence in the green and digital transitions.

2. ADMA 3, funded by EIT RawMaterials, 
supported master’s and doctoral education 
as well as industry specialist training in 
sustainable mineral exploration, supply, 
and mining challenges (e.g., energy transi-
tion, climate change).

3. EIT RM RISHUB – the core activities 
were focused on supporting regional in-
novation and skills development within 
the EIT RawMaterials network, creating 
connections between academia, science, 
and industry, promoting matchmaking 
and networking.

More information: https://taltech.ee/en/
department-geology/division-of-mining-and-
mineral-technology 

 TEM-TA143 “Construction minerals and
mineral waste: possibilities for sustainable 
extraction and circular processing in 
Estonia” (2024–2028) 

 VHE22024 “Agile Exploration and
Geo-modelling for European Critical 

” (2022–2025) 

 VIR23025 “
with construction and demolition waste” 
(2023–2026) 

Grafe, B.; Karu, V.; Stolzenberg, S.; Tugaoen, H., 
Mantescu, L. (2025). 

-
troscopy for Acid-Mine-Drainage Monitoring – 

Startup Development in the Mining Sector. In: 
Clausen, Elisabeth (Ed.). SOMP Annual General 
Meeting &amp; Conference 2025 Conference Pro-

 
Enhancing Mining Education: Integrating 
Online Learning and Hands-on Experience 
for Comprehensive Skill Development. Environ-

 

etr2025vol3.8515. 



KEYWORDS: geoecology, paleoclimate and envi-
ronment, paleodiversity, Baltic Sea, chronology

The main research aim of the Quaternary group is 
reconstruction of past ecosystems, vegetation history, 
climate and environmental change, both natural and 
manmade, at high temporal resolution during the 
last 15,000 years through multidisciplinary and mul-
tiproxy studies of natural archives such as lake, bog 
and marine sediments. The group focuses on better 
understanding the interactions between Quaternary 
geo- and biosphere processes, in particular, addressing 
the following:

 Paleoclimate variation using multi-proxy 
analyses (such as pollen and chironomid based 
inference models)

 Paleo-biodiversity (terrestrial and aquatic), 
functional and phylogenetic diversity dynamics 
and relationships with climate and environ-
mental changes

 Past human impact upon landscapes, water-
bodies, vegetation structure and land-cover

 Postglacial retreat of the ice sheet
 Shoreline displacement of the Baltic Sea

The group holds a leading position in Quaternary 
and palaeoecological studies in the Baltic realm. The 
main strengths of the group’s work are related to the 
high-resolution paleo-datasets of the geographically 
and climatically constrained area. 
The research of the working group is made unique 
by its multi- and interdisciplinary approach, includ-
ing the merging of pollen, diatoms, benthic fauna of 
lakes and human activity data into a single collection 

ongoing rapid climate and environmental changes and 
to predict possible consequences.

-
ings  Reconstructions of past landscapes 
and vegetation patterns indicate a decline in open 
environments during the Pleistocene–Holocene tran-
sition, which likely contributed to the contraction of 
mammoth habitats. Holocene paleoclimate dynamics 

development of peatlands.
A newly developed model based on modern lake data 
demonstrates that continentality exerts a strong 

effectively applied in paleoclimate reconstructions. 
Further peatland research shows that increased 
pH levels resulting from emissions from the cement 
industry lead to long-term loss of Sphagnum moss, 
peat degradation, and slow ecosystem recovery, even 
after the cessation of pollution.
The results also highlight that both regional and 
local factors – such as moisture conditions, vegeta-
tion composition, and human activity – have played 
a major role in shaping the vegetation and hydro-
logical dynamics of Siberian peatlands throughout 

the Holocene. 
I n  w e s t e r n 
Estonia, new 
evidence on 
Holocene hy-
droclimate and 
land use pro-
vides impor-
tant insights 
into their com-
bined effects on 
land cover and 
peat accumula-
tion, contribut-
ing to a better 
understanding 
of the interac-
tion between 

More information: https://taltech.ee/en/
department-geology/division-of-quaternary-
geology

 PRG1993 “Postglacial Ecosystem
Response to Episodes of Rapid Climate 
Change [PERE]” (2024–2028) 

 TK215 “Estonian Roots: Centre of
Excellence for transdisciplinary studies 
on ethnogenesis and cultural diversity” 
(2024–2030) 

 TEM-TA122 “Iron-manganese concre-
tions of the Estonian marine area: 
distribution, formation mechanisms 
and economic potential” (2025–2028) 

Krivokorin, I.; Poska, A.; Vassiljev, J.; Veski, S.; 
Amon, L. (2025). Environment of European Last
Mammoths: Reconstructing the Landcover of the 
Eastern Baltic Area at the Pleistocene/Holocene 
Transition. Land, 14 (1), ARTN 178. DOI: 10.3390/
land14010178. 

Holocene
Land-Use and Climate Forcing of Ombrotrophic 
Peatland Dynamics in Northwest Estonia. Journal 
of Geophysical Research Biogeosciences, 130 (12), 
e2025JG009140. DOI: 10.1029/2025JG009140. 
Amon, L.; Tsyganov, A.N.; Zarov, E.A.; Burkanova, 
E.; Vassiljev, J.; Kulkov, M.G.; Krivokorin, I.; 

-
shina, E.D. (2025). Regional and local drivers 
of vegetation and humidity dynamics in West-
ern Siberia during the Holocene: A case study 
of Mukhrino mire





-
cale processes, micro litter, eDNA, carbon cycle, 
innovative observing and analysis methods

The research is focused on multiscale physical proc-

substances and control the transport and mixing in 

and redoxcline. The main focus is on submesoscale 
processes, their local and large-scale impact on water 
and matter exchange between the sub-basins, coastal 
and open sea and vertically between the water lay-

ecology studies focus on pelagic and benthic primary 
producers, benthic invertebrates, their dynamics 
and role, and impact of micro-litter and hazardous 
substances on marine biota. 

More information: https://taltech.ee/en/
department-marine-systems/research-
groups#p32667

Research results  Observational data indi-

below 100 m approximately doubling between 2013 
and 2024. This trend is driven by eutrophication, 

and climate-induced warming, suggesting that recov-
ery is unlikely in the coming decade under current 
anthropogenic pressures.
High-resolution observations and modeling highlight 
pronounced small-scale variability in the water 

column, particularly in spring and late summer, 

asso-ciated with mesoscale dynamics underscores 
the critical role of submesoscale processes in vertical 
and horizontal water mass transport.
Modeling studies demonstrate that microplastic 
transport is highly sensitive to process representation, 
with key mechanisms including diffusion, biofouling, 
beaching, and resuspension. Simulations for the Gulf 
of Finland show that most microplastics remain within 
the basin, with elevated concentrations in the eastern 

variability driven by circulation patterns.

-
ters, including the Baltic Sea, with concentrations 
ranging from 5 to 1600 particles per cubic meter.

 PRG602 “The role of sub-mesoscale
processes in structuring and large-scale 

” 

 PSG735 “
metabarcoding data: cell abundance, 
activity/inactivity and community 
dynamics

 VFP20003 “
Infrastructure of Coastal Observatories: 
Science, Service, Sustainability – 

” (2020–2024)

Hattich, G. S. I.; Jokinen, S.; Sildever, S.;  Gareis, M.; 
Heikkinen, J.; Junghardt, N.; Segovia, M.; Machado, 

Temperature optima of a
natural diatom population increases as global 
warming proceeds. Nature Climate Change. DOI: 
10.1038/s41558-024-01981-9. 

 
Seasonal dynamics and regional

distribution patterns of CO2 and CH4 in the 
north-eastern Baltic Sea. Biogeosciences, 21 (20), 

Liblik, T.; Siht, E.; Buschmann, F.; Kaljumae, M.; 
 

Salm, K.; Samlas, O.; Siiria, S.-M.; Sildever, S.; 
Skudra, M.; Tikka, K.; Tuomi, L. (2025). 
stagnation period and unprecedented deoxygena-

. 
Frontiers in Earth Science, 13, #1638978. DOI: 
10.3389/feart.2025.1638978. 



KEYWORDS: oceanography, meteorology, nu-
merical modelling, remote sensing, machine 
learning

The research team is conducting oceanographic 

cause-and-effect relationships. Innovative (opera-
tional) methods for monitoring the marine environ-
ment and analyzing changes are being developed, 
incl. weather forecasting and climate models applied 
to supercomputers, to elucidate the mechanisms of 
atmospheric and ocean interactions; and machine 
learning based algorithms for satellite image process-
ing and model data analysis. The research group has 
a long experience in developing applications/methods 
of operational oceanography, the outputs of which 
are information provided to the public and public 
authorities on water level variability, ice conditions 
and other parameters of marine physics. 

-
tion to the pan-European Copernicus program. In 

strength of the research team is the use of big data 
(mass processing) for climate studies and statistical 
analysis of the properties of the marine environment, 

The main research topics addressed 
 Digital twin capability: A blueprint for the 

capability of the “digital twin” Earth system 
has been created, a DestinE “Digital Twin 
Engine” linking EuroHPC-scale simulations, 
data, and workflows to enable km/sub-km 
Earth-system experiments for extremes and 
climate adaptation. 

 Next-generation observations: Demonstrated 
scalable, low-cost, open-source measurement 
networks. Miniature wave buoys (e.g. SFY, mi-
croSWIFT, OpenMetBuoy, LainePoiss, Sparta-
cus) can be deployed in swarms to capture 
phase-resolved waves and air-sea processes. 

 Baltic Sea datasets and trends: Delivered high-
resolution marine heatwave maps (1982–2023) 
and evidence of fewer cold spells, shorter ice 
seasons, and declining ice extent, supporting 
improved understanding of regional change. 

 AI-enabled applications: AI/hybrid methods are 
used to improve actionable coastal information 
and renewable-energy assessment: HIDRA2 
(deep learning) predicts hourly sea-surface 
height for a 72-h window and outperforms hy-
drodynamic models for extreme sea levels, while 
an Energies study couples in situ wave spectra 
with LSTM-enhanced Sentinel-1 SAR retriev-
als (trained on ~71k collocations) to reconstruct 
spectra for wave-energy site/device tuning.

More information: https://taltech.ee/en/
department-marine-systems/research-
groups#p32670

VHE24075 “Digital Twin of Earth System
 

Interactions (TerraDT))” (2025–2028) 
LLMEV25003 “Copernicus Marine Service
at Baltic Monitoring and Forecasting 
Centre COP2ph2COP2ph2” (2024–2028) 
VEU24074 “Enabling collaborative efforts

 
” (2025–2029) 

 
Marine Heatwave Event Maps

in the Baltic Sea (1982–2023): A Gridded Dataset 
from Satellite-Derived L4 SST
(1), art. 2003. DOI: 10.1038/s41597-025-06251-7. 

 

Pahlevan, N. (2025). A review on remote-sensing-
based harmful cyanobacterial bloom monitoring 
services
and Environment, 37, #101488. DOI: 10.1016/j.
rsase.2025.101488. 

Sea
ice in the Baltic Sea during 1993/94–2020/21 ice 
seasons from satellite observations and model rea-
nalysis
10.5194/tc-19-4741-2025. 
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KEYWORDS: international accounting harmo-
-

accounting education, real-time accounting and 
digitisation, costing and budgeting, strategic 
management accounting, green accounting, cash 

-

management

-

business organisations both in Estonia and 
-

-

-

 VHE25017 “Driving Climate Positive
Changes” (2025–2030) 

 VERT23088 “Training Finance Sector
Professionals on Environment Social and 
Governance Projects and Investments” 
(2023–2026)

 LMMAE25044 “Conducting a training
and action plan to raise awareness on 
real-time economy topics” (2025–2026) 

Kadak, T.; Erkki K. Laitinen (2025). How to pre-
dict Performance Management Systems success? 
Utilization of the critical check points. Interna-
tional Journal of Productivity and Performance 
Management [in press]. 

Strouhal, J.; Horák, J.; Resik, A.; Gurvitš-Suits, 
N. A.; Kadak, T. (2025). Stakeholders’ perceptions
on ESG reporting: On the case of Czechia and 
Estonia. JOURNAL OF INTERNATIONAL 

Kumar Dey, R. S.; Strouhal, J.; Hamarneh, I.;  
Ratilla, M.; Gurvitš-Suits, N. A. (2025).  
Expounding the Consumption Intention Towards 
Green Camping Products: Goal Setting Perspec-
tive

 

 
research-groups#p22765



-

-

-
-

-

-

-

-
-
-

-

-

-

-

 
Architecture of the Entrepreneurial 
Ecosystem: Multi-Level Analysis” 
(2025–2029) 

 KOHTO7 “Building a Resilient
Entrepreneurial Ecosystem: Unpacking 
Resource Recycling Mechanisms” 
(2024–2026) 

 MINM23017 “
” (2023–2024)

Harima, J.; Harima, A. (2025). Ecosystem
leadership in catalyzing the emergence of 
entrepreneurial ecosystems: social capital 
perspectives. International Journal of Entre-

 

 
Ecosystem Orchestration: Unpacking the 

in Nascent Entrepreneurial Ecosystems.
 

Digital
 

entrepreneurial ecosystems: A dynamic 
. Journal of Business 

 



-

-

-

-

The urban and housing studies research direction 

-
th

 LMMEE23109 “The Qualitative Part of
the Analysis of the Measures Provided 

 
” (2023–2024) 

 VERT25008 “Agents of Change –
Unhurried Horizons: The Future of 
Slow Tourism” (2025–2028) 

Sakalauske, K.; Krumm, K.; Jansson, J.; Wait, M.; 
On-

line Content Creators’ and Viewers’ Interdependent 
Journeys

Ittefaq, H.; Akhtar, N.; Siddiqi, U. I.; Islam, T.; 

 
 

and reparation. Journal of Retailing and Consum-
 

Talk, T.; Ojamäe, L.; Paadam, K.; Alatalu, R. 
The “Venice Syndrome” in Tallinn Old

Town. Journal of Cultural Heritage Management 

 

 
research-groups#p22757  



-

-

-
-

-
-

-

 The future of work in
Estonia – AI automation, skills, and 
work organization” (2026–2027) 

 LMMEE24097 “Impacts and future
directions of platform work in Estonia” 
(2024–2026) 

 The opportunities for
industrial relations to prevent and 
manage psychosocial risks in post- 
pandemic workplaces” (2023–2026)

Stein, M.-K.; Shollo, A. (2025). Microfoundations
of rationality in the age of AI: On emotions, 

. Information and Or-

Prokopenko, O., Järvis, M., Shahnazaryan, N., 

-
Driven Study of Ethical Leadership Practices 
in Risky Business Environments. Business 

 
Lumiste, R. (2025). Multi-Level Leadership and
Collective Well-Being During Crisis in Higher 
Education

-

 



-
ing, data science

-

-

-

-

-

-

-

 Just transition governance
models and entrepreneurship pathways: 
monitoring and analyses” (2024–2028) 

 MNKE25114 “Economic analyses in the
 

Basin Management Plans” (2025–2027) 

 VERT25031 “Development of dynamically
changing curricula in ESG education 

” (2025–2027) 

 Economic Complexity,
Machine Learning and Economic Policy” 
(2022–2025) 

(2025). 
initiatives can nurture innovation dynamic 

Funke, M.; Tasane, H. (2025). Regional economic
 

Cui Bono

Small coun-
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