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2. Instituudi teadus- ja arendustegevuse (edaspidi T&A) iseloomustus

Uurimisqrupid

Metroloogia ja kvaliteeditehnika
Metrology and Quality Engineering
Prof. Toomas Kiibarsepp

The research group active in the metrology field involves three researchers (PhD) and two PhD
students. Main research is connected with the investigations and developments in three directions of
fundamentals of measurements: electrical conductivity, measurements of geometric and optical
quantities. These three directions are tightly connected from the point of measurements and
measurement technique and one of the goals is focusing on the theoretical basis of the coherency of
those fields. Improved measurement methods (electrical conductivity measurements with planar
coils) and unique design high-level measurement equipment (photodetectors for precise
measurements of low photon flows — single to some thousand photons). The research group was
financed from the TUT R&D project ,,Metrology in today’s sciences”. There is an active
collaboration with other EU universities and research institutions. A good example of this kind of
collaboration is work at the EU Metrology programme EMRP project NEWSTAR - New Primary
Standards and Traceability for Radiometry
(http://www.euramet.org/fileadmin/docs/EMRP/JRP/JRP_Summaries_2012/SI1_Broader_Scope_JR
Ps/SIB57_Publishable JRP_Summary.pdf)
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Mehhanosiisteemide modelleerimine
Mechanosystem modeling
Prof. Trieu Minh Vu

The focus in the research is on multibody system dynamics, vibration analysis and monitoring
targeted on modelling, and optimization of systems and materials behavioural characteristics and
essentially the research is focused on the performance of teleoperated robots, which depends on the
remote human awareness and the remote robot manipulation ability. In real operations, the operator
performance is also degraded because of the robotic manipulation failures or instability. In this case,
the development of intelligent sensors and actuators are important to enhance the remote awareness
for the operators. The new systems help to interpret the sensing data, to improve the judgments
about the remote environments.

Innovative technologies have been investigated to enhance the operator performance and improve
the potential degradations discussed above. The new display designs and the human performance
issues include stereoscopic displays, multimodal interfaces and predictive displays: Stereoscopic
displays allow faster and more accurate perception of the remote scene, enhancing the object
recognition for the operators. Multimodal interfaces provide multiple human sensory channels and
enhance the operator performance. Finally, predictive displays used the computer to predict the
future data can eliminate the time-delay effects from the communication.

Publications

1. Vu, Trieu Minh (2013). Fuzzy logic and slip controller of clutch and vibration for hybrid
vehicle. International Journal of Control, Automation and Systems, 11, 526 - 532.

2. Vu, Trieu Minh (2013). Stability for switched dynamic hybrid system. Mathematical and
Computer Modelling, 57, 78 - 83.

3. Vu, Trieu Minh (2013). Trajectory Generation for Autonomous Vehicles. Not (615 -
626).Springer

4. Vu, Trieu Minh (2013). Development and Simulation of an Adaptive Control System for the
Teleoperation of Medical Robots. Maki K. Habib and J. Paulo Davim (Toim.). Not (173 -
185).1GI Publishing

5. Aryassov, Gennadi; Zhigailov, Sergei (2013). Optimal Design of System of Cross-Beams.
Solid State Phenomena, 675 - 680.



Mehhatroonikasiisteemid
Mechatronics Systems
Prof. Mart Tamre

The research is focused on proactive smart machine and robotic and production systems, models and
optimization for production and service system automation Activity of is concentrated on two main
subfields: Proactive decision support in networked collaborating enterprises of special tooling and
machining clusters and modeling and design of proactive autonomous service and technology
components. Intelligent prediction of manufacturing capability in enterprises cluster for preventing
management failures enables achieving of near-zero downtime and the best possible quality of a
product. Proactive hardware components will be able to react autonomously and flexibly to
changing environments and configuration of the networked system structure according to the
software control whereby service and industrial system components especially industrial or service
robots and their component design are under investigation. Intelligent prediction of manufacturing
capability in enterprises cluster for preventing management failures has been tested utilizing smart
grid technology and several production models that enable achieving of greater efficiency. Proactive
system behavior have been investigated on the example of the whole production chain of wood
product chain where the energy consumption in wide sense and environment impact is used as
driving parameters in a technology process. This kind of tests were performed for whole wood
production chain where a subtask was automatic building a sensor network in very beginning of
operating materials for production of the artificial objects up to sensor systems at the end
production, considering time and space separation and distribution of the information and
decision/control processes. In parallel reconfigurable robot control, algorithms have been
investigated in case of modifying sensor network and multy-robot collaboration (UGV and UAV
case) where the control optimization and mission planning from the safety critical and energy
consumption viewpoint is of interest.
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1. Hudjakov, Robert; Tamre, Mart (2013). Orthophoto Classification for UGV Path Planning
using Heterogeneous Computing. International Journal of Advanced Robotic Systems , 10, 1
-T.

2. Tiimus, Kristjan; Tamre, Mart (2013). MODULAR MULTI-ROTOR HELICOPTER
PLATFORMS. In: Proceedings of the 9th International Conference Mechiatronics Systems
and Materials MSM2013: 19th Conference Mechatronic Systems and Materials 2013,
MSM'2013 Vilnius , Lithuania, July 01-03, 2013. (Toim.) Olegas Cernasejus and Arturas
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2013.

3. Tiimus, Kristjan; Murumée, Mikk; Valjaots, Eero; Tamre, Mart (2013). High-efficiency
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Conference: Mechatronic Systems and Materials - MSM-2013, Vilnius, Lithuania, 1 - 3 July
2013. (Toim.) Olegas Cernasejus and Arturas Kilikevicius. Vilnius, Lithuania: Vilnius
Gediminas Technical University Press "Technica", 2013.

4. Sell, Raivo; Petritsenko, Andres (2013). Early design and simulation toolkit for mobile robot
platforms. International Journal of Product Development, 18, 168 - 192.



5. Shvarts, Dmitry; Tamre, Mart (2013). Global 3D Map Merging Methods for Robot
Navigation., Tallinna Tehnikatilikool) Tallinn: TTU Press

2.2 Loetelu struktuuriiiksuse tootajatest, kes on vélisakadeemiate voi muude oluliste T&A-ga seotud
valisorganisatsioonide liikmed.

e Prof. M.Tamre
- IEEE
- ASME
- Robotics Industries Association (RIA)
- AUVSI
e Prof. T.M.Vu - Membership of Professional Societies:
- Member of Institute of Electrical and Electronics Engineering — Control System Society
(IEEE-CSS).
- Member of Asian Control Association (ACA).
- Member of review Committee of Asian Journal of Control (AJC).
- Member of review Committee of International Symposium on Neutral Networks (ISNN).

e Dots. G.Arjassov

- Sankt- Peterburi Teaduste Maja ehitusmehaanika ja tugevusdpetuse teadusseltsi auliige
ning toimetuskolleegiumi liigerahvusvaheliste konverentside orgkomitee liige.

e Tiia Tammaru

- Eesti Juhtimiskvaliteediauhind 2010, ziirii esimees

- Eesti Kvaliteediiihing, juhatuse esimees

- EVS tehniline komitee 33 'Juhtimissiisteemid', liige

- European Organization for Quality (EOQ), asepresident

- Eesti Kutsedppeasutuste Kvaliteediauhind, ekspert

- Eesti Juhtimiskvaliteedi Auhind Ekspertriihma liige / juhtiv ekspert
- European Organization for Quality (EOQ) Juhatuse liige

- Eesti Kvaliteediiihing Juhatuse liige

e Prof. Toomas Kiibarsepp

- Eesti Standardikeskuse Nanotehnoloogia tehnilise komitee asutajaliige
- Euroopa regionaalse metroloogiaorganisatsiooni EUROMET Eesti Vabariigi delegaat
- Metroloogiandukogu liige (EV Majandus- ja Kommunikatsiooni-ministeerium)

2.3 Hinnang mehhatroonikainstituudi tegevusele aruandeaastal

Publikatsioonide, patenditaotluste ja doktoritédde osas oli aruandeaasta mehhatroonikainstituudile
edukam, vorreldes méodunud aastaga. Instituudi tegevusele jéttis tugeva pitseri V korpuse remont ja
sunnitud tegevus vidga ajutistes ja kokkusurutud ruumides pead-jalad koos, kus laboriruumi
teadustooks ddrmuseni nappis. Positiivsena voib vélja tuua senisest enamat instituudi tegevuste
konsolideerumist mehhatroonika, kui interdistsiplinaarse valdkonna suunale, mis kiill on tdhendanud
senisest enamat lahknemist mehaanikateaduskonna {ildisest masinaehituse ja materjalitehnika
suunast.
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