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Nazov a stat zahrani¢éného pracoviska, ktoré spolupracovalo pri rieSeni

zahrani¢né pracovisko nebolo zapojené do riedenia

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

nebola podana prihlaska

NajvyznamnejSie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uved'te aj publikacie prijaté do tlace

AAB Vedecké monografie vydané v domécich vydavatelstvach

AABO1 DEKAN, Martin - VITKO, Anton. Autonédmna navigacia mobilného robota. 1. vyd.
Bratislava : Vydavatelstvo Spektrum STU, 2017. 147 s. ISBN 978-80-227-4675-5.

ADC Vedeckeé prace v zahrani¢nych karentovanych ¢asopisoch

ADCO1 BABINEC, Andrej - DUCHON, FrantiSek - DEKAN, Martin - MIKULOVA, Zuzana -
JURISICA, Ladislav. Vector Field Histogram* with look-ahead tree extension dependent on
time variable environment. In Transactions of the Institute of Measurement and Control. Vol.
40, Iss. 4 (2018), s. 1250-1264. ISSN 0142-3312. V databaze: CC: 000429971400018.
ADC02 DUCHON, Franti$ek - RODINA, Jozef - HUBINSKY, Peter - RAU, D4vid -
KOSTROS, Juraj. Generalized dynamic model and control of ambiguous mono axial vehicle
robot. In International Journal of Advanced Robotic Systems. Vol. 13, no. 5 (2016), [16] s.
ISSN 1729-8806. V databaze: SCOPUS: 2-s2.0-84994047737 ; CC: 000403455300001.
ADCO03 MIKULOVA, Zuzana - DUCHON, Franti§ek - DEKAN, Martin - BABINEC, Andre;j.
Localization of mobile robot using visual system. In International Journal of Advanced
Robotic Systems. Vol. 14, iss. 5 (2017), [11] s. ISSN 1729-8806. V databaze: CC:
000414028000001.

ADC04 TOLGYESSY, Michal - DEKAN, Martin - DUCHON, Frantiek - RODINA, Jozef -
HUBINSKY, Peter - CHOVANEC, L'ubo$. Foundations of visual linear human-robot
interaction via pointing gesture navigation. In International Journal of Social Robotics. Vol. 9,
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Iss. 4 (2017), s. 509-523. ISSN 1875-4791. V databaze: CC: 000408405800005.

AEE Vedecké prace nerecenzovanych zbornikoch zahrani¢nych

AEEO1 Koctur, T., Stas, J., Juhar, J.: Unsupervised acoustic corpora building based on
variable confidence measure thresholding. In: Proc. of the 58th International Symposium
ELMAR 2016, Zadar, Croatia, 12-14 September 2016, ISBN 978-953-184-221-1, ISSN
1334-2630, pp. 31-34.

AEEQ2 Stas, J., Hladek, D., Juhar, J.: Adding filled pauses and disfluent events into
language models for speech recognition. In: Proc. of the 7th IEEE International Conference
on Cognitive InfoCommunications, CoginfoCom 2016, Wroclaw, Poland, 16-18 October
2016, ISBN 978-1-5090-2643-2, pp. 133-137.

AFD Publikované prispevky na domacich vedeckych konferenciach

AFDO01 Hudson, Ch., Bethel, C. L., Carruth, D. W., Pleva, M., Juhar, J., Ondas, S. A
training tool for speech driven human-robot interaction applications /,Christopher Hudson ...
[etal.]- 2017. In: ICETA 2017. - Danvers : IEEE, 2017 S. 167-172. - ISBN 978-1-5386-
3294-9

AFDO02 Koctur, T., Viszlay, P., Stas§, J., Lojka, M., Juhar, J.: Unsupervised speech
transcription and alignment based on two complementary, ASR systems / Toma$ Koctur ...
[et al.] - 2016. In: Radioelektronika 2016. - Danvers: IEEE, 2016 S. 358-361. - ISBN 978-1-
5090-1674-7

Uplatnenie vysledkov projektu

Dosiahnuté vysledky projektu budu mat trojaké vyuzitie. Prvym je ich vyuzitie v vyukovom
procese partnerov na technickych univerzitach, druhym je ich vyuzitie pri rieSeni novych
vyskumnych projektov v oblasti servisnej robotiky podanych v ramci novej vyzvy APVV.
Tretim je ich transfer do novovyvijanych zariadeni servisnej robotiky pre komeréné vyuZitie,
napr. pri likvidacii jadrovych zariadeni a nastraznych systémov. Vysledky projektu tvoria
potencial pre vyvoj pokrocilych technoldgii a davaju dobry predpoklad pre udzanie
konkurencieschopnosti a uplatnenie na trhu.

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

Vyskumné a vyvojové €innosti boli zamerané na naplnenie stanovenych cielov a to
transformaciou znalosti do novych principov, tvorbou softvérovych modulov, modifikaciou
existujuceho hardvérového vybavenia o perspektivhe komponenty a navrhom novych
hardvérovych modulov. Pre rozSirenie rozhrania medzi operatorom a robotom o prvky
zabezpedujuce zlepsené vnimanie priestoru operatorom, boli skimané techniky kompresie
obrazu, prenosu a 3D reprezentacie priestoru a boli vytvorené a testované moduly pre
lepSiu prezentaciu prostredia v okoli servisného robota. Druhou skupinou vytvorenych
modulov boli moduly podporného systému teleoperatorického riadenia servisnych robotov
umoznujucich odfahCenie operatora od kontroly nad robotom, najma v spojitosti s
autondmnym presunom robota. V ramci zvySenia hmatovej spatnej vazby (citlivosti) robota
bola navrhnuty regulaény systém tazkého hydraulického ramena so silovou spatnou
vazbou. Boli vyvinuté menice so silovym riadiacim algoritmom pohonov pre Stvorkolesovu
testovaciu platformu WRP a navrhnuté tenzometrické priruby pre snimanie momentového
zataZenia v kiboch ramena so Siestimi stupfiami volnosti pre potreby haptického riadenia.
Velmi zaujimavé a perspektivne bolo vytvorenie nového systému ovladania robota
Clovekom pre viac pohybovych osi naraz, vyuzijuc nové technologie, virtualne modely,
reCové povely. Boli vytvorené a testované tri systémy riadenia robota a to priame pomocou
gest s vyuzitim Kinectu pre definovanie pohybu robota a dva vyuZzivajuce herné 3D
komponenty PrioVR a HTC VIVE zaradené v systéme pre ovladanie manipulaénych ramien.
Taktiez boli vytvorené moduly pre systém hlasového ovladania funkcii robota a zadavanie
uloh. Poslednym naplnenym ciefom bolo vytvorenie testovacieho a vycvikového pracoviska
pre operatorov mobilnych robotov. Jedno vzniklo na pdde FEI STUBA v priestoroch
Narodného centra robotiky a druhé v priestoroch ZTS VVU v KoSiciach.

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

The research and development activities were aimed at fulfilling the set objectives by
transforming knowledge into new principles, by creating software modules, by modifying
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existing hardware equipment with perspective components, and by designing new hardware
modules. To extend the interface between the operator and the robot by elements that
provide improved perception of space around the operator, image compression techniques,
transmission and 3D space representations were examined. The modules for better
presentation of environment around the service robot were developed and tested. Second
group of created modules were the modules of support system for teleoperatoric control of
service robots. The operator can be relieved from robot control, particularly in case of
autonomous robot motion. In order to increase the tactile feedback (robustness) of the robot,
the control system of the heavy hydraulic arm with force feedback was designed. The motor
controllers with force control algorithm were developed for four-wheel test platform WRP.
The tensometric flanges were developed for six-degree arm with load sensing for haptic
control purposes. Very interesting and perspective were the creation of a new HRI control
systems for multiple movement axes at once, utilizing new technologies, virtual models,
speech commands. Three systems have been created and tested. The first one uses the
human gestures sensed by sensor Kinect for definition of robot motion. The next two are
using the PrioVR and HTC VIVE 3D components integrated to the robotic arm control
system. Aditional modules have been created for the voice control system of robot functions
and job assignments. The last goal was to create a testing and training workplace for
operators of mobile robots. One was created on the ground of the FEI STUBA at the
premises of the National Center of Robotics and the other on the premises of the ZTS VVU
in KoSice.

Svojim podpisom potvrdzujem, Ze Udaje uvedené v zavere€nej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny rieSitel Statutarny zastupca prijemcu
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