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Hepidnyn

Snv apovoa datpiPr) peAetdye To TPOPANHA TNG TAONYNONG EVOG TETPATTTEPOL N ETOVEPO-
HEVOU 0EPOCKAPOLG G TEPLPAALOV EGMOTEPLKOD XDPOUL. ZuYKeKPLEVA e0TLALOVE 6T oXediaom
evog PEATIOTOL eAeyKTH) KOl £VOG PEATIOTOV EKTIUNTH KATAOTAONG. ZTH CUVEXELX KAVOULE Lot
emidel€rn evog OLTOVOHOL TETPATITEPOL AEPOGKAPOLG TTOV TEPLNYELTAL € OTATIKO TTEPLBAALOV.
O eleyktr)g TOL VAOTOLODHE elvol £vag YPOUHULKOS TETPoYwVLkOG eleykTric, Linear Quadratic
Regulator (LQR) mov éxeL emektobel ovtwg dote va emidvel 1o Servo-Problem. H extipnon tng
Béong kot g KatdoTaong emtuydvetal cuvdvalovtag pécw evog Kalman Filter, tig petpr-
oelg plog adpavetokrg povadag, Inertial Measurement Unit (IMU), evdg cveTripatog evTomLlopon
Ultra-WideBand (UWB) kot evog adyopibpov pnyovikrg pdbnong yio Tov eviomopd avTikel-
pévov pe dedopéva mov AapPdver amd pio kapepa. A’ 600 yvwpilovpe, autr] eival 1) TpOTH
epyacio Tov cUVOLALEL AUTEG TIG TPELG TEXVOAOYLES VIO TNV VAOTOINGT) VOGS GUOTIHATOG ETTE-
Eepyaociog oe Tpaypatikd xpovo pe SuvatdtnTa TomobéTnong mtdvew 6To pr) eTavOpwHEVO aEpo-
ok&pog. Hvhomoinon emtuyydveton pe puo texvikn tpooopoiwong Hardware-in-the-loop (HIL),
670V TO SLVOLLKO POVTELO TOL TETPAITTEPOV TPOTOHOLOVETOL GE £VALV TTPOCOHOLWTT TPLOILAGTO-
OTWV POUTTOTIKOV EQUPHOYDV OVOLYTOD KMOOLKA Kot TO cVGTNHA TTAOT YN oG LAOTTOLELTOL GE Evar
EVOOHOTOHEVO GOOTNHA VTTOAOYLOTH PEATIOTOTOLNHEVO VI EPAPHOYEG TEYXVLTHG VOTIHOG VTG,
AéEeic Khewdud: IThonynon tetpdmtepov, eviomiopdg 0éong oe ecwteplkd X®OPO, GLYXO-

vevoT aoOnTrpwy, EKTIUNOT KaTdoTAoNS.






Abstract

In this thesis we study the problem of indoor quadrotor navigation. Specifically we focus on
the design of an optimal controller, and an optimal state estimator. We then provide a working
example of an autonomous quadrotor navigating through a static environment. The implemented
controller is a Linear Quadratic Regulator (LQR) augmented in such a way to solve the Servo-
Problem. The state estimation is achieved by coalescing via a Kalman Filter, the measurements
from an Inertial Measurement Unit (IMU), an Ultra-WideBand localization system, and a monocular
camera-based object detection algorithm. To the best of the author’s knowledge, this is the
first work that combines these three technologies for an onboard real-time implementation of
a localization mechanism. The implementation is achieved with a Hardware-in-the-loop (HIL)
simulation technique, where the dynamic model of the quadrotor is simulated in an open-source
3D robotics simulator, and the navigation system is implemented on an Artificial Intelligence
embedded computer. Our results show that the camera-based solution is a viable option capable
of further improving the performance of the purely UWB approach.

Keywords: Quadrotor navigation, indoor Localization, sensor Fusion, state Estimation.
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