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MEPINHWH AIAAKTOPIKHZ AIATPIBHX: O okomog tng Slatplig peoa amo To TIPOYPAUU
“Analog PROcessing of bioinspired Vision Sensors for 3D reconstruction” - (APROVIS 3D) eivau
N €Qappoyn Kot faOpovopunaon Tov avoAoyLkow GUOTHATOG TTov Ba SnutovpynBel amod To TPo-
YPOUp. AVOAUTIKOTEPQ, 0TOXOG lval var amodelyBel OTL évag TETOLOG BLOAOYIKOG VAAOYLKOG
oXeOLOONOG Ba amoEPEL PEYAAD OPEAN OGO APOPA TNV KATAVAAWGON, TNV TIPOCAPUOTTIKO-
TNTO KAL TNV AMOSOTIKOTNTA TIOL ATALTELTAL Yl va Yivel N TtapdkTia emitpnon pe UAV o
TIPOKTLKI KOl ATTIOTEAECHUATIKN OTIO TLG EWE TWPA WNPLAKEG TIPOTEYYLOELG.
A@oV yivel N cuAAoyn TwV SESOPEVWV UE TNV OTEPEOTKOTIKI KAUEPA (LE TO PLO-EUTIVEUOHUEVO
MIKPOTOLTT) 08 TTAPAALEG TIEPLOXEG, PaTLKA TIPOKANGN ival va avaAduBouv Ta Sedopéva kivnong
amod TNV EMPAVELX TNG OGAToOG (KUPATIKO TIESI0) N oTola TIOAAEG POPEG £XEL TTOAUTIAOKN Ki-
vnon (mepiBAaon, avakAaon KATY) AOyo PUOLKWYV N TEXVITWV UTIOSiWY, cuVOLOOUO SlaPopE-
TIKWV KUPOTIOUWY, CUVSUVOOHO PEVHATOC KAl KOPATOG, OAAQYEG TNG HOPPOAOYLAG 1) TOU OL-
VTEAEOTN TPLPNG TOV LTIOOTPWHATOG K.OL, KABWG KAl CUVSVATHOUG TWV TIAPOTIAVW (PALVOUE-
VWV. ZKOTIOG €lval va yivel N avdAuon outwy Twv SeSopeévwy, N Ta§Llvopnon Toug kabwg Kait n
BaBuovounon auTwv (T.X. ME TIOVTIOMEVA CUOTAPATO KOTaypa@ng BoAdoolwy ocuvOnkwv
(Doppler Current Profiler - DCP system)). 16avikg, Ba dnuiovpynBei éva potifo avaiuong kat
Ta&vopnong Twv SeSoUEVWY KUUATOC, TOU OTIolov Ta amoteAéopata Ba sival aglomota Kot
Sev Ba amokAivouv amo pia pétpnon pe DCP og piot oUYKEKPLUEVN XPOVIKH OTLYUN), ETUTPETO-
VTOG TNV TIEPALTEPW XPNON.
Emniong, amno ta dedopéva TNG WnLlakng kapepag Ba SnuiouvpynBouv kat Ba avaduBovv TpLo-
SLAOTATA HOVTEAD £8APOUG TTOAU LVYNANG AVAAVONG. ATIO TIG TPLOSIACTATEG ATIEIKOVIOELG Ba
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YIVELUTTOAOYLOUOG/OYKOUETPNON TWV ETILPAVELOKWY OAAAY WV UG TIAPAALOG TTIEPLOX NG (TTX. TO-
TIOYPOPLKEG PETAPOAEG O€ pia AppwWdNG TIAPAAL TIEPLOXH) KL OUOXETLON TOU KUUATIKOU KAL-
MOTOG ME TIG METAPOAEG TNG TIAPAALOG 1) EVOC TEXVNTOU £pYOoU. AVOAUTIKOTEPQ, OKOTIOG £ival N
QVATITUEN QU TNG TNG HEBOSOL TTAPAKTLAG ETILTAPNONG, WOTE VA avadelyBel Ttolog ivat o dykog
SedopEvwy oL amatTeiTal (000 APOPA TIG GUVONKEG KUUATOG KAl TTTAGNG, TNV EMAVOANUNUO-
TNTA TWV TITAOEWV K.Q.), WOTE VA UTIAPXEL N amapaitnTn, VYNANRG TIOLOTNTAG, TTANPOPOPIA YL
va glval Suvatod Vo EPUNVEVTOVV OL TIOPAKTLEG SLASIKOTLEG TIOU SLETIOUV TNV OKTA KOL ETILPE-
POLV (TUXOV) HETAPOAEG.

EmimpooBetwg, N avaAuTikni xepoaia Tomoypa@io kot Ta SeSopéva (€ TIPAYHATIKO XPOVO) TOU
KUMOTIKOU TIESIOU UTIOpOoUV va l0oBoUv o UOPOSUVAULKA LOVTEAN TIAPAKTIWY SLEPYACLWV
(r.x. Mike 21). H epappoyr umopel va yivel o€ Tteploxn Tou umtapxeL SaPpwan, Evtovn cAAayn
NG HOPPOAOYIOG AOYO KALPLKWV N ETTOXLOKWY GLUVONKWV I O KATIOLO TIAPAKTLO TEXVIKO £PYO
TIOU QVTLUETWTTLEL TIPOPANUAL (TLX. UTTACWHO ALUEVD), e OKOTIO Va SLamoTwOel av T dedopeva
TNG OUYKEKPLUEVNG TEXVIKNG, MTIOPOVV HE KATIOLO TPOTIO VA PEATLLICOUV TQ ATIOTEAECUATA EVOG
VOPOSUVOULKOU HOVTEAOU (TL.X. Ta SESOUEVA OO pict OTEPEOOKOTILKY KAUEPO TOTIOOETNEVN OF
OTOOEPO ONUELO YL X XPOVIKO SlaaTtnua). Emtiong, pmopet va yivel mpoomndBsiax avadeléng tou
opiov (threshold) Twv dedopévwy (0g OyKO KAt TTOLOTNTA) IOV XPELALETAL VO £l0aBoUv o€ Eva
MOVTEAO TIOPAKTIWY SLEPYACLWY WOTE N TIPOCOHOLWON VA VAL OKPLPAG YL VO EQAPUOCTEL O
ML OKTOMNXOVIKT) HEAXTN.

TéAog, Ba yivel agloAdynon Twv amMOTEAECUATWY WOTe var avadelxOel av ot n pebodog amo-
TUTIWONG TWV CLVONKWV UiaG AKTAG, glval Evag EUKOAOG, aKPLBAC, OLKOVOULKOG KOl TIPOKTLIKOG
TPOTOG oLAAOYNG dedopevwy. Emtiong, mwg pmopet va BonBrost otnv epuiveLcon TwWV TIOPA-
KTLWV SlEpyaaLwy, TNV TIPOPAEYN TwV UETABOAWY UIOG OKTAG TNV OKTOUNXAVLK UEAETN KO-
Bwg KA av N TEXVIKI UTIOPEL VO EPOAPUOTTEL OE SLAPOPA TIAPAKTIA TIEPLPAAAOVTAL
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SUMMARY OF DOCTORAL THESIS: The purpose of the thesis through the program "Analog
PROcessing of bioinspired Vision Sensors for 3D reconstruction” - (APROVIS 3D) is the applica-
tion and calibration of the analog system that will be created by the program. More specifically,
the goal is to demonstrate that such a biologically analog design will yield major benefits in
terms of consumption, adaptability, and efficiency needed to make UAV coastal surveillance
more practical and effective than digital approaches to date.

After collecting the data with the stereoscopic camera (with the bio-inspired microchip) in coastal
areas, a key challenge is to analyze the motion data from the sea surface (wave field) which often
has complex motion (diffraction, reflection etc) due to natural or man-made structures, combi-
nation of different waves, combination of current and wave, changes in the morphology or co-
efficient of friction of the substrate, etc.,, as well as combinations of the above phenomena. The
purpose is to analyze these data, classify them and calibrate them (e.g. with Doppler Current
Profiler - DCP system). Ideally, a pattern of analysis and classification of wave data will be estab-
lished, the results of which will be reliable and will not deviate from a single DCP measurement
at a specific time, allowing further use.

Also, very high resolution 3D terrain models will be created and analyzed from the digital camera
data. From the 3D visualizations, the surface changes of a coastal area will be calculated/quanti-
fied (eg topographical changes in a sandy coastal area) and correlation of the wave climate with
the changes of the beach or an artificial project. More specifically, the aim is to develop this
coastal surveillance method, in order to show what is the volume of data required (as regards
wave and flight conditions, repeatability of flights, etc.), so that there is the necessary, high-
quality, information to be able to interpret the coastal processes that prevail at a coast and cause
(if any) changes.

Additionally, detailed land topography and (real-time) wave field data can be imported into hy-
drodynamic models of coastal processes (eg. Mike 21). The application can be made in an area
where erosion is observed, a strong change in morphology due to weather or seasonal condi-
tions, or in a coastal technical project that faces a problem (e.g. harbor embankment), in order
to establish whether the data of the specific technique can somehow improve the results of a
hydrodynamic model (eg data from a stereoscopic camera placed at a fixed position for time).
Also, an attempt can be made to highlight the threshold of the data (in volume and quality) that
needs to be entered into a model of coastal processes so that the simulation is accurate to be
applied in a coastal engineering study.

Finally, the results will be evaluated to show if this method of capturing the conditions of a coast
is an easy, accurate, economical and practical way of collecting data. Also, how it can help in the
interpretation of coastal processes, the prediction of the changes of a coast, the coastal engi-
neering study as well as whether the technique can be applied in various coastal environments.
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