Summary

(In English)
The pursuit of this Bachelor Thesis was:

- Explore the current capabilities of Alternative control approaches such as recognizing

user gesture commands to remote control of industrial robots;

- To develop a control system that allows the user to control an industrial robot remotely

using gestures in VR (Virtual Reality) technologies;

- Optimize gesture control for efficient robot control;

An important practical part of the work was to create a working prototype of a gesture
control robot using VR technology, designed to summarize the results of the project and
explore their implications for future research. To achieve the goal of the project, we
developed a prototype system using Unity and Yaskawa Motoman GP 8 robotic arm. The
system includes a VR environment that allows the operator to manipulate the robotic arm
with intuitive gestures, as well as manually control the target point of the selected robot
model. The prototype system effectively demonstrated the possibility of remote control of
the Yaskawa Motoman GP8 by hand gestures in a VR environment. The operator could
effortlessly grab and move objects using the robot by utilizing natural hand gestures. The
system demonstrated potential for augmenting the teleoperation experience by offering a
more immersive and intuitive interface for the operator. The operator's proficiency in
utilizing natural gestures to control the robot not only reduced the learning curve but also
increased their efficiency. Finally, thesis thoroughly explored the possibility of developing
a control system that allows the user to control an industrial robot remotely using gestures
in VR technologies. The developed prototype system successfully demonstrated the
potential of this approach in gesture control. Further technology upgrade fields can be
focused on improving on evaluating its performance in real-world applications and different
types of equipment. The ability of the system to provide the operator with an immersive
and intuitive interface has a practical impact on various industries and research requiring

remote control.



(In Estonian)
Antud bakalaureuse 10puté6 eesmark on olnud:

euurida alternatiivsete juhtimismeetodite praeguseid vdimalusi, néiteks tuvastada

kasutaja zZestikasklusi to0stusrobotite kaugjuhtimiseks;

etoOtada valja juhtimissisteem, mis vdimaldab kasutajal juhtida tédstusrobotit eemalt,

kasutades Zeste VR (virtuaalne reaalsus) tehnoloogiates;

eoptimeerida zestidega juhtimist roboti tdohusaks kaugjuhtimiseks;

T60 oluline praktiline osa oli ehitada zestikontrolliga roboti t66prototliiip, kasutades VR-
tehnoloogiat, kavandatud projekti tulemuste kokkuvotteks ja nende mdju uurimiseks
tulevastele uuringutele. Projekti eesmargi saavutamiseks téotasin valja
prototllUbististeemi, kasutades Unity ja Yaskawa Motoman GP 8 robotkde. Sisteem
sisaldab VR-keskkonda, mis vOimaldab operaatoril manipuleerida robotkaega intuitiivsete
kasizestidega, samuti juhtida valitud robotimudeli ma&aratud sihtpunkti kasitsi.
Prototiilibislisteem naitas tohusalt Yaskawa Motoman GP8 kaugjuhtimis vdimalust kasitsi
zestidega VR keskkonnas. Operaator voiks roboti abil esemeid vaevata haarata ja
teisaldada, kasutades loomulikke kasizeste. Slsteem néitas telekoost6é kogemuse
suurendamise potentsiaali, pakkudes operaatorile Umbritsevamat ja intuitiivsemat
kasutajaliidest. Operaatori oskus kasutada robot juhtimiseks kaeZeste mitte ainult ei
vdhendanud Oppekdverat, vaid suurendas ka nende tdhusust. LOpuks uuris [0putto
pohjalikult juhtimisslisteemi valjatdotamise voimalust, mis vdimaldab kasutajal juhtida
toOstusrobotit  kaugjuhtimisega, kasutades Zeste VR-tehnoloogiates. Arenenud
prototllbisiisteem néitas edukalt selle 1dhenemisviisi potentsiaali Zesti kontrollimisel.
Taiendavad tehnoloogia uuendamise véljad vdivad keskenduda selle toimimise
hindamisele reaalse maailma rakenduste ja erinevat tlilipi seadmete osas. Slisteemi vdoime
pakkuda operaatorile Umbritsevat ja intuitiivset liidest mdojutab praktiliselt erinevaid

téostusi ja teadusuuringuid, mis nduavad kaugjuhtimist.
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