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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 possibilities,
providing valuable contributions to the ongoing evolution of UAV
capabilities in the ever-changing landscape of technology and surveillance

needs.




Tithog Awdaxropuciis AwTpifng: Eleyyoc un snavdpopévov evagplov
oyuatog mov Paciletar oIV ONTIKY  AvaTpOEOIOTNOT OTOY®V  UE
eLeMoodueve YOPUKTNPIOTUCE

Iepiinym: To Zvotiuota pn Eravdpouévev Agpookoedy (ZpnEA),
dadedouéva. mwg drones, &yovv e€elybel onpoviikd kabodnyodusva ord o,
OUVOLLLLIKH YOPUKTNPLOTIKG OV Ta dtaatéyoby. Avth 1) SwatpiPh eetalet v
EVOMUATOONG  KAOGWKAOY — KOpep®v  otov  Eheyyo  tov  XunkEA,
enavonpoadlopiloviug tov Tpodmo GLALOYNG dedopévay Ka v aflomoinon
tovc. Kaddg ot dvvatdtnteg tov ZUnEA e kdpepec enextetvovial, 1 O1TIKA
eEonmnpénon, He KEVIPIKN TEXVIKN MOV GUVOLALEL POMTOTIKY Kol Opao
VTOAOYIGTMY, divel Tn duvatdmTa yio akpiPi Eheyyo kol yeipiopud Puotoptévo
GE ONLTIKA oToLYEl.

Emevipdvovtag 6T ¥pNor KAHEPHV OTOV TOUER TNE POUTOTIKNS, 10img 6T
ZnEA, 1 pelém avretonilet mpokAnoelg oto edio Tov avtdvouon
ghéyyon péom TG Swyelpiong SVVOpIK®OV oTOYmV pHE UEsTAfoilopsvo
yopoaxmnpiotikd. H mopodoa dwrpiP] mopovodlst xovotdpss pebddong,
EemePVHIVTIOG TEPLOPIGLODG GE VRAPYOVGEG TPOCEYYIOEIS ELEYYOD LLE YPTOT
ONTIKNG GVATPOPOJOTNONG EVIGYVOVTIAS GTPUTYIKES EAEYYOV LE OTOYO TNV
EKTELEGT] EQOPULOYOV EMITNPNONG O TPAYLUTIKES GOVET|KES eptBdAiovTog.
H swtpPny eotidler o1y avantudl TpocoapLOGTIKMDY CROTHUETOY EAEYYOL
MOV OVTIHETOWICEL  GyVEOOTU  YUPUKINPIOTIKE  SUVOLIKOV  GTOYMOV.
EpPabivovpe oty Pertimon otpotnyikdy eA&yyov YpNOLLOTOIOVTAG TO
grotyela tov oTdyov oTNV EIKOVH TOL HETAPGAAOVTOL KOL TPOYUEVES TEXVIKEG
Opaorg voloytotdv, eEacpuiiloviag otabepdita Kol avOEKTIOTNTO 6TV
TopaKolobinon amcitnTiKOV otoyoy. H épsuva coufdiiel ot cvver
e&énén tov dvvatottov tov ZpnEA avuiperonifoviog npokAnoelg mov
npokbrTovy and otdyove pe eehoodpevo yapakmploticd. Kabdg m
TEYVOLOYIO TPOY WP KOl Ol OIALTIGES EQuppOYdY enonteiag eEeiloocovtal,
TO, SOPAHATA GUTAG TS SLTPLBNS GTOYXEVOLY OTO VO ETEKTEIVOLY TO EPYUAELD
TOV JUVUTOTITOV ToV ZUNEA, Topéyovtas KavoToleg ADGELS TOL MO0V Ta
Opl TOV SVVUTOTITOV TNE KePOTOPLKNG emomtelng Kat mupuxoiotinens.




