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PhD Thesis Title: Multi-rotor Real-time Control based on Visual Servoing
of Evolving Features

Abstract: Unmanned Aerial Vehicles (UAVSs), colloquially known as drones,
have undergone significant evolution driven by dynamic characteristics. This
dissertation explores the transformative role of integrated cameras in UAVs,
revolutionizing data acquisition, analysis, and creative expression. As the
capabilities of camera-equipped drones expand, visual servoing, a key
technique merging robotics and computer vision, enables precise control and
manipulation based on visual {feedback.

Emphasizing advanced cameras in robotics, especially UAVs, the study
addresses challenges in tracking dynamic targets with evolving features. The
research introduces innovative methods, overcoming limitations in existing
visual servoing approaches and enhancing control strategies for real-world
surveillance applications. The focus is on developing adaptable control
systems that handle unknown attributes of dynamic targets. The dissertation
delves into refining control strategies using evolving image moments and
advanced computer vision techniques, ensuring stability and resilience in
tracking challenging targets. This research contributes to UAV evolution by
addressing challenges posed by targets with evolving features, offering
innovative solutions for aerial surveillance and tracking.

As technology continues to advance and the demands of surveillance
applications evolve, the findings of this dissertation aim to not only address
unique challenges posed by targets with evolving features but also to augment
the toolkit of UAV capabilities. The provided innovative solutions are poised
to push the boundaries of aerial surveillance and tracking possibilitics,
providing valuable contributions to the ongoing evolution of UAV
capabilities in the ever-changing landscape of technology and surveillance

needs.




Tithog Awaxtopucic Awtpifrig: Lheyyog pn eravOpOUEVOL EVREPLOV
oyfuotoc mov PBooiletor oV ONTIKY  oveTPOPOSOTHON OTOYGV  HE
eESMOOOUEVT, YUPAKTI|PLOTIKG,

Hepidnyn: To Zvotipato pn Enavipopivev Aspookagdy (ZunEA),
Swdedopévo g drones, yovv e&ehiybsl onpavrikd xabodnyodpeva oo Ta
SUVEILICE YAPOKINPICTIKG T ToL Slakatéyovy. Avth 1 dwetpiPn eetalet Ty
evoOudToong  KAMowdY  kopepdv  otov  Eheyxo  tav LunBA,
EMaVeTposdopiloviag tov Tpdmo GLAkOYNG dedopévev Ka TV ugloroineT
tove. Kaddc ot Suvatdtnreg tov ZunEA pe KGUEpsg enskTeivovTal, i 0TI
eELINPETNOT, M0 KEVIPIKH TERVIKY] MOV GVLVOLALEL PORTOTIKY KOl OpUoT)
VTOAOYIOTOV, Sival Tn SuvaTdTnTe Yid akpLPT) EAEYYO KoL YEIPIGHE PUGLOpEVO
o8 ONTUC GTOYEL.

ERikevIphvovTag oTn ¥plion KOUEPOV 6TOV TOEN THG POUTOTIKNG, WIMG OTo
YunEA, n pehétn ovopetonilel mpokiceg 6To TEGI TOU KLTOVOLOD
ehéyxov péow g Sioyelpong Svvapuchv otdymv pe petefoiropeva
vapaxmpioticd. H mopodoo dotpiP napovoialst kavotopeg pnebodovg,
EemepviVTag Teplopiopolds og vrdpyovses Tpooeyyloag eréyyov pe xpion
ONTIKNG GVATPOPOSOTNONG EVIGYDOVTOG CTPOTNYIKEG EAEYYOV ME OTOXO TNV
EKTENEST] EQUPLOYRY EMITAPNONG OF TPUYHATIKEG cuVOnKes TepiBdilovTos.
H SiarpiPf ecniGlel 01Ny avATTHEN TPOCEPHOCTIKGY CLCTNHATOV ELEYHOL
TOL  ovTISTORICEL  GyveoTe  YOpuKINPIGTUCd  SuvalKdY  oTOYmV.
EuPadvvovpe om Peltionon GTpatykdy shéyyov yproionoldvTas o
sTotyelo. 1oV 6TéYeV 6TNY ELKOVE TOV HETOPEAAOVTOL KOL TPOTYHEVES TEXVIKEG
dpaong vIoAoyoTdy, ebucpurifovug oTadepbmTo Ko ovheKTKOTTA 6TV
TopoKokobonon omoumTikdy otéxov. H épeuva copfaiier otn cvvexn
cEEMEN Twv SvvatothTev tov ZUNEA ovtipetoniloviag TpoKAOER Tov
rpokdmTovy amd otdpovg pe efelocoueve yapaktnplotucd. Kobog
TEvoLOYit TpoYmPd Kat o amatoglg eguppoyoy erontelag efediooova,
Ta EVPAOTE GVTACS THG BloTpiPng oToyeboLY 6TO Vo, erexTeivovy T0 epyaieio
TV SuVOTOTATOV ToV TUNEA, TopEYOvToG KovoTopeS A0GEL Tov @whobv 1o
HpLE TMY SUVETOTATOV TG GEPOTOPIKY|S EnonTeiag Kol Tupukorobinene.




