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Oa NBera va evyoploTo® WiTePa TOV EMPAET®OV KOONYNTH TNG TTLYOKNG EPYACIOG
Ap. AoiCov ZapPa yoo v vrooTPiEn, TIC GLUPOVAES KOt TNV VOOV TOL £JE1EE Yo
TV OAOKANP®ON VTG TG mruylokne. EmmAéov, Ba nbeha vo evyopiotiomn tov
HETOTTTUYOKO O1TNT XOPOAAUTOVS LTEAO Yo TOV YPOVO TOL OPEPMCE Y10 VO LE
Bonbnoet. Téhog, Ba NBeAa Vo gVYAPIGTIC® TNV OKOYEVELD LOV KOl TOLG CLUUPOITNTESG
LLOV 7OV TTOTE 0EV OUPIGPNTNOAY TNV IKAVOTITO OV VO OAOKANPOG® TNV TTUYIOKY| LOL

aKOUN Kot 6tav €Yo o 10106 elya T apeBoAieg pov.



IHNEPIAHYH

H mapovoa mruyiokn epyocio e&etdlet 1o TpOPANUA TOV GYETIKOD EVIOTIGHOD BEoNG Yo
€va pOUTTOT JAPOPIKNG KIvNonG, TO 0010 £xEl OXEO100TEL DGTE VO GUVOEETAL, VOL
LETAPEPEL KOL VO OTTOGVVIEETOL AVTOVOLN OO VO TPOGAPUOGHEVO KOPOTSaktl. To
ovotpa PacileTon oe cuyydveLON dedopEvev acntpwv péocw Extetapévov
®iktpov Kalman (EKF), to omoio evoopatmvel ded0uévo 000UETPIOG amd
KOOKOTOMTEG TPOYADV Kol EKTIUNCELS BEong amd aviyvevon okt ArUco pécm
Kapepac. YloromOnke éva mpocopotwpévo nepidarov Paciouévo oto ROS yia v
a&loAdynon g amdO0oNg TOV CLGTHHATOG VIO d1dPopa cevapila BopvBov achntpwv.
Av ko 0 6TOY0G NTOV M EMitevEN akpifelag S mm, ovtog dev enetedydn. EmmAéov, o
EKF 6ev mapovcioce onuavtikn PeAtioon og oyéon Le v oAy odopeTpia e
OPIOUEVEG TTEPITTAOGELS VO, EYEL YEPOTEPT] ATOOOCT. ZVUTEPUGUOATIKA, 1) ETAEYLEVN
OTPOTNYIKY CLYXDOVEVONG e TNpOV KpiOnKe aveETapPKNG 6TO TAAIGLO TNG TOPOVGOG
TPOGOUOIMGONGC, AVAIEIKVIOVTOS TIC OVOKOAES TNG emiteLENG LYNANG axpiPetlag oe

TPAYUOTIKO YPOVO.

AgEeig khewond: Evtomouog, Extetapévo @idtpo Kalman, Poumot kivovpevng Pdong,

Agikteg ArUco, Zvyymvevon AicOntipov



ABSTRACT

This thesis explores the problem of localization for a differential drive robot designed to
autonomously couple with, transport, and decouple from a customized trolley. The
system relies on sensor fusion using an Extended Kalman Filter (EKF), integrating data
from wheel encoder odometry and visual pose estimates derived from ArUco marker
detections. A ROS-based simulation environment was developed to evaluate the
system’s localization performance across a range of sensor noise scenarios. Although
the design objective was to achieve a localization accuracy of 5 mm, this goal was not
met. Furthermore, the EKF did not demonstrate significant improvements over raw
odometry, with certain parameters causing it to perform even worse. The study
concludes that the chosen sensor fusion strategy was inadequate within the simulation
constraints, highlighting the challenges of achieving high-precision localization in real-

time applications.
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