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Nazov pracoviska, na ktorom bol projekt rieSeny
1. STU Fakulta elektrotechniky a informatiky, Ustav riadenia a priemyselnej informatiky
2.

3.
4,
5

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

1. Production Engineering; Flexibile Technologies, Systems And Computer Integrated
Manufacturing (CIM); University of Novi Sad, Faculty of Technical Science; Novi Sad

2.
3.

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

1.
2.
3.

NajvyznamnejSie publikacie (knihy, élanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

1. Radi¢ova T., Zalman M.: ,Master Slave LMPM Position Control Using Genetic Algorithms*
IEEE International Conference SOCO 2012 Ostrava, 4 — 7 September, Czech Republic,
Springer Publication, ISBN 978-3-642-32921-0. - S. 73-82

2. Zalman M., Vonkomer J.: »,comparison of the current controllers in alpha-beta and d-q
reference frame for vector control of induction motors®, International Conference
CYBERNETICS AND INFORMATICS ’12, January 31 - February 4, 2012, Skalka pri
Kremnici, Slovakia, ISBN 978-80-227-3642-8. - S. 53-54

3. Radi¢ova T., Zalman M.: ,LMPM Position Control with Luenberger Observer Using Genetic
Algorithms*® IEEE International Conference ELEKTRO 2012 Rajecké Teplice 21 — 22 May,



Slovakia, ISBN 978-1-4673-1178-6

4. Triagka S., Zalman M., Melich V.: »<Analyses of Air Friction Efect on the Motion System
Control“ International Conference TCB Bratislava 2012, October 7, Slovakia, ISBN 978-80-
970519-4-5

5. &lanok prijaty do online Sasopisu: Radiova T., Zalman M.: LMPM Master Slave Position
Control with Luenberger Observer Using Genetic Algorithms, ACTA TECHNICA
CORVINIENSIS - Bulletin of Engineering, Fascicule 1 (1/2013),e-ISSN: 2067 - 3809

Uplatnenie vysledkov projektu

Vysledky projektu budu priamo vyuzité na rieSeni diplomovych prac. V dalSom obdobi budu
publikované v odbornych €asopisoch a pri rieSeni dalSich vyskumnych projektoch pre firmy
MicroStep,s.r.o a Vonsch Brezno, s.r.o.

CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Bola navrhnuta a realizovana Struktura meracieho stendu, nova metéda on-line diagnostiky
poruch v loziskach motorov rychlostného servopohonu s AM so skalarnym riadenim.

Na fyzikalnom modeli rychlostného servopohonu so SMPM bola overena navrhovana

metoda estimacie uhlovej rychlosti motora a prevadzka motora pri nizkej uhlovej rychlosti s
beznarazovym prepinanim potladujuca cogging torque.

Bola realizovana konstrukcia testovacieho zariadenia radialneho magnetického loziska rotora,
RML, bol realizovany meraci systém polohy: v osixay ana simulaénom modeli bol
overeny navrh regulatorov polohového systému — RML aj s uvaZzovanim Sumu.

Boli uspesne realizované synchrénne rezonanéné regulatory prudu rychlostného
servopohonu s vektorovym riadenim AM. Bol navrhnuty a realizovany inteligentny rychlostny
servopohon s asynchronnym motorom.

Boli navrhnuté a overena regulacné struktury inteligentného polohového servosystému s
linedarnym motorom s permanentnymi magnetmi - LMPM, realizované su riadiacimi
algoritmami , ktoré boli navrhnuté genetickymi algoritmami.

Bolo navrhnuté riadenia manipulatora s jednym stupfiom volnosti s vizualnou spatnou vazbou
off-line” moéde. Bol odladeny virtualny model, ktory zahffial aj vplyv odporu vzduchu na
zonglovaci objekt. Bol navrhnuty a zrealizovany Zzonglovaci manipulator s dvomi stupriami
volnosti

Naplnenia cielov projektu: planované ciele projektu boli v plnom rozsahu splnené.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

It was designed and implemented a measuring stand for verification of bearing faults and
developed a new on-line method for bearing fault diagnosis in speed drives with AM and
scalar control.

Proposed method of angular velocity estimation for drives running at low angular velocity with
bump less switching for cogging torque suppression was verified on a physical model of
speed drive with SMPM.

Moreover it was designed and implemented a measuring stand with radial magnetic bearing
with precision position measurement in the X and Y axes. Design of position controllers for
RMB was verified on simulation model and the real measurement noise was taken into
consideration.

It was successfully implemented the synchronous resonant current controllers for speed
drives with AM and vector control. Intelligent speed servodrive with asynchronous motor was
designed and implemented to verify the new approach.
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Further it was designed and verified control algorithms for intelligent linear position servodrive
with linear motor with permanent magnets - LMPM. The control algorithms were designed and
optimized with the help of genetic algorithms.

At last it was designed a control algorithm for manipulator with one degree of freedom and
visual feedback in off-line mode. Virtual model was designed for verification and air friction
effect on the juggled object was taken into consideration. Finally, a two-degree of freedom
juggling manipulator was designed physically implemented.

Project objectives fulfillment: all planned project objectives were fully met.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
prof. Ing. Milan Zalman, PhD. Ing. Miroslav Suchanek

V Bratislave 19. 12. 2012 V Bratislave 19. 12. 2012

" podpis zodpovedného riesitela podpis Statutameho zastupcu prijemcu
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