HNEPIAHYH

Katd v tekevtaio dekaetio, 1 TPpocoyn o©T0 OYeSOOUO KoL EAEYYO TOV POUTOTIKMOV
ocvotnuatev &xel avénbel mépo mOAD TNV KOWOTNTO EAEYYXOV, UE OMOTEAEGUO TNV poydaic
avamtuén o€ OAa T EMIMESQ GTO TOUEN TNG POUTOTIKNG. Aldpopa. €101 poumodT £xovv epevpedel

HEYXPL GNUEPDL, KO GTNV TAEWOYN IO TOVG YPNCOTOIOVVTOL GTO TOUEN TNG EPELVOG.

X mapovoa TPy, £YWVE N TPOTOUOIWOY, UE OVVOTOTHTO. TELPOUATIKNG DAOTOINONG, TOV
eEAEYYOV €VOG UN-OAOVOLUKOD HOVOKLKAODL POUTOT. XVYKEKPUEVA, €EETACTNKE 1) POUTOTIKY|
mAateopua turtlebot. Avartiydnke 1o povtéAo TOV GVOTAUATOC, (KIVUATIKO Kot SUVOUIKO) VITd
TNV TOPOVGI KIVIUOTIKOV TEPLOPICUMY. XTI CLVEXELN EYIVE EQPOPUOYN EAEYKT] TOYVLTHTOV, O
0TO10G EMIKEVTPAOVETOL GTO TPOLANUO TTAOUEVTNS X WPIS THY Topovaio. eumodiwy. O EAeyy0s etval
KAEWGTOU PpoOyyov Kol 0 €AEYKTNG TOL €Yl €QOPUOCTEL, €yyvdtal tn otabepdTnTa TOL
OLOTNUOTOG, €POGOV avamTOooeTol UEow NG dupeong peBddov Lyapunov. Mio xauepa
TpocouoldOnKe Kor ypnoomombnke g awchntmipoc yww to ocvotnua. H mpocopoimon
nepthapPavet eilcaywyn Bopvfov oTig HeETPNOES TOL aoONTPA, KOOGS Kol TO PIATPAPICUO TOV
puéow eidtpov. H pébBodoc mov ypnoiomon)Onke yio to GIATPEPIGHO GNLOTOG OMOTEAEL EMEKTAON
™¢ neboddov tov Kalman R. E. yio un-ypoppukd cuootiuata, Kot GUYKEKPILEVO TPOKELTAL Y10 TO

Unscented Kalman Filter.

2 oLVEKELD, OovamTTOYONKOY KMOKEG o€ YAmooa mpoypoupoticpod C ko C++, péow tov
omoilwv g€eTdotnKe N ddKaGio. PIATPOPIcHATOG 68 GLVOLACUO e TO TPOPANUa eAéyyov. H
TEMKT TTPOCOLOIMGT) TOV GLOTHKATOG Yivetal 6to Gazebo, mov givat icwg 10 KEAHTEPO (VOIKTOD
KOOIKA AOYIGUKO — TPOGOUOLMTIG OV VIAPYEL HEXPL CNUEPO GTO TOUEN TNG POUTOTIKNG. [
Vv mpocopoinor oto Gazebo, ektevig HEAETT TOV POUTOTIKOD AEITOVPYIKOD cvuotiuatog — ROS

(Robotic Operating Systems) oALd kot TOv Ae1TOVPYIKOD GLGTHHATOG LINUX Tav amapaitnTn.

H emuyng mpocopoimon tov GLGTAUATOG 6€ LTV TOV TPOGOUOIMTN EYYVATOL TN dLVATOTNTO
TEPOUATIKNG VAOToiNong ywpls ™ moapapkpn orroyn koddwae. H mpocopoimon tov
TPOPANUATOG EAEYYOV, NTAV EMTVYNG KOl TUYOV BEATIOCEL UTOPOVV VO YIVOUV GE TEPOUTEP®

épeuval.



ABSTRACT

In the last decade, the attention of planning and cooperative control of robotic systems has grown
enormously in the control community. As a result, a rapid development took place in the field of
robotics. Various kinds of robots have been invented to date, the majority of them, used in

research.

The goal of the present thesis, is the simulation, with the possibility of experimental realization,
of the control of a non-holonomic unicycle robot. The robotic platform which has been under
investigation is turtlebot. So, the kinematic and dynamic model was developed in the presence of
kinematic constrains. A closed — loop speed controller was then applied, which focuses on the
parking problem in the absence of obstacles. The controller ensures the stability of the system,
since it is developed through the direct method of Lyapunov. A camera was simulated and used
as a sensor for the system. The simulation includes, induction of noise terms in the sensor
measurements, and filtering through filter. For the signal — filter process, a Kalman filter for non-

linear systems was applied, namely Unscented Kalman Filter.

Therefore, codes were developed in C and C++ programming languages, through which the
filtering process was examined in conjunction with the control problem. The final simulation of
the system was held in the Gazebo, which is perhaps the best simulator that exists today in the
field of robotics. To achieve this, an extensive study and use, of the robotic operating system -

ROS and the operating system Linux, was necessary.

The successful simulation of the system in the Gazebo simulator guarantees the possibility of

experimental realization without any code change.



