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ANOXH XE EAATTQMATA TON ENAEPIQN POMIIOTIKOQN
XYXTHMATON XTAGEPHX IITEPYTAX

ATAAKTOPIKH AIATPIBH

I'EQPTTOX ZOQT'OITOYAOX ITAITAATAKOX
AITTAGMATOYXOZXZ HAEKTPOAOI'OX MHXANIKOX KATI MHXANIKOX
YITOAOT'TETQN EMII

Emprinov: Kol Kootag Kvprokémoviog

Hepiinym
H mapovoo épsvve agopl oto mpofinpe tng avoyis ot opdipato tov un Enavépopsvov
Aegpooraedv (UNEA), ovykskpipéve otabepils ntépuyasg, mpoceyyiloviog 1o omd moAAamids
TAEVPEC.

To mpéto pépog eivon agiepopévo omy didyvoon Prafdv pe otdyo Eva duyvootikd cHoTh
avedptnro omd v Swpdpomon wov UNEA odAd wovd ve dwanpriost 6o 10 Suvatdy
repiocdtepn dwyvaotikl wavotna. ‘Etol, axoiovbeiton pio cvompatikh tpocéyyion, posiouévn
GTO LOVTERO.

XpnoomototvTal TEXVIKEG Y10 TO0TIKT ATAOTOINGT) ONOLANTOTE AETTOUEPOVG, 1T} YRUUUIKOD
CUGTIIOTOG, MGTE Vo Anedsi pio avamapdotaon tov cvoTipatog te ypdgo. Erstta, 1o npdfinua
oYEOWOHOD SIYVOOTIKAOV oNpdtov petatpénetal o &vo mpdPinua ypdoav, mov umopsl va
eminbel pe Bempia ypapnudrtov. Tavtdypova, Aapfavoviol v’ oy to. Gtfipote Tov TpokdTTovY
KOTE TV EQAPLOYT GTIV TPAln auThv Tov JWyVOCTIKOV oUATOV: KOTd TV ETOTPOPT GId TNV
moloTikY] Bedpnon oty mocotiky], eferdloviar ou uetpicés svpmoTiog kol evoichncicg yo To
GT|HOTE JVTA.

To deitepo pépog sKPETHAAEDETOL TO TEPOTSIVOUEVO OLOYVAOCTIKG GUOTNUA Y10 vol oYedtaost Sva
oxfpe eléyyov avexktkd oe PBrdfsc. Yiwobetdviog Tn OKOMG TOL €AEYYOU HE TEPLOPIGLOVC,
rapovcidleton pio pebodoroyio mov exppdlel T SuvaTdTTES TOV BEPOCKAPOVS petd Tn PAGHN ©g
£vol péeAo TTAONC.

Kotomy, o1 mepropiopol 1o QoxEAOL TETACTS YPNOLOTOOOVIOL B¢ HEPOS evOC TOMDERIRESOD
npoPrenTikod eheyTn KOl evog oyedioTy Tpoyudc. XTiG MEpTOCELS Omov To cedApoTe dev
UTOpovY va avTiotadpicTody, TpoTeivoveal svaiioktikol sAeyTéic.
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Abstract

The present research makes an attempt towards tackling the problem of fault tolerance in
Unmanned Aerial Vehicles (UAVs), specifically Fixed-Wing UAVs, approaching it from multiple
angles.

The first part of the research is dedicated to Fault Diagnosis. With the end-goal being a diagnostic
system not pertinent to a single UAV configuration, while maintaining as much diagnostic
capability as possible, a systematic, model-based approach was taken.

Techniques for qualitative abstraction of any detailed, nonlinear aircraft model are used, with the
end goal being a graph-representation of the UAV model. At this point, the design of diagnostic
residual generator functions is transformed into a graph problem, tackled with graph theory. At the
same time, the implementation aspects of the uncovered residuals are still considered; Returning
back to the quantitative domain, robustness and sensitivity metrics of the extracted residual
generators are calculated.

The second part of the dissertation takes advantage of the proposed diagnostic system to design
Fault-Tolerant Control (FTC) system. With the intent of treating actuator faults in the context of
constrained control, a methodology for expressing the post-fault aircraft capabilities with a Flight
Envelope (FE) is presented. Subsequently, the Flight Envelope (FE) constraints are employed as
part of a multilayered Model Predictive Controller (MPC) and a path planner. In the cases of faults
where MPC cannot be applied, alternative controllers are proposed.




