TexvoAoylko ‘ SO} Mnyavikrig &

m
][ [Mavemotnuo Texvoloyiag
Kunpou Turpa MoATkwy & Mnyavikwv

FewmAnpodopikrig

Metamtoyiaxn owoTpipn

HIAOTIKH EOPAPMOI'H AYTONOMON XYXTHMATQN
IHAOHI'HXHX I'TA THN HAPATI'QI'H YYHAHX
ANAAYXHX OPOOPQTOI'PADPIOQN IN'EQPT'TKQN
EKTAXEQN

"Eleva Ilomaysmpyiov

Agpecog, Noéppprog 2017






TEXNOAOT'IKO ITANEIIXTHMIO KYIIPOY

XXOAH MHXANIKHX & TEXNOAOITAXZ
TMHMA TTOAITIKON MHXANIKQN KAI MHXANIKQN

I'EQITAHPO®OPIKHX

Metantuylokn dTpipn

I[NIAOTIKH EGAPMOI'H AYTONOMON 2Y2XTHMATQN
[TAOHI'HXHZ I'TA THN ITAPATQI'H YYHAHX ANAAYXHX
OPOOOQTOI' PAOGIOQN I'EQPTIKQN EKTAXEQN

me

"Ehevag [Mamayempyiov

Aepecog, Noéupprog 2017






"Evtomo éykpiong

Mertomtuylokn dotpipn

otk €@appoyr] GVTOVOR®MV GUGTIUATOV TAOTYNONG YL TNV
TOPAYOYN] VYNANS avAAVGS 0pO0PMOTOYPAPLAOV YEMPYIKOV EKTACEMV
[Tapovoidotnke amd

‘EAeva [Tomayempyiov

EmBAénov kabnynmge: Xprotddoviog Aavélng, Aéktopag

Ymoypaoen

Méhog emrpomng: Atdopavtog Xotlnurong, Kabnynrig

Ymoypaen

Méhog emrpomnng: Paidwvag Kvpraxiong, Kabnynmg

Ymoypaoen

Teyvoloywuco [avemotipio Kompov

Aepecog, Noéupprog 2017



IvevpoTika SikoopoTo,

Copyright © 'Eleva [Tanaysmpyiov, 2017
Me gmevloén mavtog dwaidpatog. All rights reserved.

H éyxpion ¢ petamtvyokng dwrpPpng and to Tunuo IToAtikdv Mnyovikov kot
Mnyovikdyv T'eominpoeopikrig tov  Teyvoroywov Ilavemommuiov Kompov dev

VTOONAMVEL OTOPAITHTOG Kol Ood0y TOV OTOYEMY TOV GLYYPOUPLN €K UEPOVS TOV

Tunpartoc.



®a Nbeha va guyoploTNo® Tov eMPAETOVTO KOONYNTN TG SMAGUOTIKNG OV £PYAGIOG
Ap.Xprotdd0ovAo Aavéln Yo TV dyoyn cvvepyacio, kaBodnynon kot fondea oe OAN
TN OudpKeE €KTOVNONG TNG OWmMA®UOTIKNG pHov gpyaciag. Emiong, 0o Mbela va
guyoapotom tov Ap. ABw Ayamiov yio 6An v Pondeta ko cuvepyasio aAAE Kot TOV
xPOVO oL aPEpmcav Katd T peTpnoels vraibpov. Téhog, Ba NBera va gvyoploTiowm
wWwitepa TNV OKOYEVELDL OV Yol OAN TNV GLUTOPACTOCT) G€ OAN TN OdpKEW TOV

HETOTTUYIOKAOV LOV GTTOVODV.
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ITEPIAHYH

H mopovoa dumhopatiky epyocioc a@opd TV TPIGOICTOTY OTEKOVION YEMPYIKNG
EKTOONG LE TNV XPHON UN ETaVOpoUEVEV evaéptov oxnubtav (UAV) katl v peténetta
ene€epyooia tovg pe v Ponbela tov Aoyiwopkod Agisoft Photoscan pe okomd tnv
Topaymyn opfoemToypapldv vynAng okpifeag g mepoyng Meréng. Emiong,
ypnowonomOnke xor online emeepyasia g epapuoyng DroneDeploy ywo v
dnuovpyio opBoPOTOYPAPLOV.

210 TPOTO KEPAAOO TopoTIOEVTOL YEVIKEG TANPOPOPIEG Yoo TO WU EMOVOPOUEVQ
evagpla oynuoTo Kot akolovdel 10Topikn avadpopr. Xtnv cvvéyelo dlvetal wilaitepn
ONUOGIO OTNV €QAPUOYN TOVG GTOV TOpEN NG Yewpyloag Omov divovtal kdmota
napoadeiypata. I[eprypdeovior ko avoarvovtor didpopeg katnyopiec UAV Bdost tov
YOPOUKTINPIOTIKAOV TOLG Kol taitepa twv dvo exddcewv UAV g etapiog DIl ta

Phantom 3 Pro kot Phantom 4 wov ypnoipomomdnkay otny GuYKEKPIUEVT EPYOTiaL.

210 0g0TEPO  KEPOAOO 1TNG €PYOciog moPoLGLAleTal M TEPLOYN UEAETNG 7OV
arotunoOnKe, pa yeopywkn éktaon 9 mepinov extapiov ommv Kowommra Mapwviov
g Kompov. AkohovBwg, meptypdpovial ot gpyaciec mediov mov mpaypatomomonkay
YL TNV GLAAOYN SEOOUEVOV, TG EVAEPLOS HEBOOOV ATOTOTOONG TG LE TNV YPNON TOV
UAYV ocg dvo dapopetikd Hym mttiong Kot v eEacpaAion eotootadepdv onueiov pe

™V gpnon yewdortikov déktn GPS.

210 1pito kepdilowo moapovotdletar M dwdikacio wov akoAovOnOnke Y TV
eneEepyacia TV 0E00UEVOV IOV GLAAEYOMKAY and Tig dvo ekdooels UAV pe v
BonBewor V0 Aoywopkov. To desktop Aoywopukd Agisoft kot v online
avtopatoromuévn eneepyasio g epappoyng DroneDeploy. ‘Enetta, mapovsialovron
T TEMKA TPOTOVTO TNG YEMPYIKNG EKTAONG OGS TO VEPT onueimV, To LOVTEAD £5APOVG
Kot 01 0pOPOTOYAPTEG TNG TEPLOYNG UEAETNG OO TIG OLO PeBHSOVG.

Axolovbwg, yivetor o éleyyog g akpifelag Tov mapaydpevoy oploe®ToYopTOV TWV
OVO TTNCEMV KO TPAYLATOTOLEITOL o 0ELOAOYNON TOV ATOTEAECUATMV.

210 tedevtoio KeQAioto yivetanl po. GUVOMKY aEl0AGYNoN NG EVOEPLOG OMOTOTMOONG
MG YEOPYIKNG TEPOYNS Kot tov peboddwv enelepyaciog O6mov eEdyovior opiopéva
YPNOLO CLUTEPAGLLATO KO TTOPATIPTOELS.

AgEeic khewdd: UAV, Opboopwmrtoydptne, Agisoft Photoscan, DroneDeploy, yewpyia
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ABSTRACT

This diploma thesis presents the three-dimensional representation of agricultural land
using unmanned aerial vehicles (UAV). Their further data processing method is
described using Agisoft Photoscan software and DroneDeploy's online application in

order to generate orthophoto of the study area.

In the first chapter some general information about the unmanned aerial vehicles are
displayed followed by a historical review. Next their use in the agriculture sector is
presented giving some example uses as well. Furthermore some main types of UAV are
described and analyzed based on their characteristics. The Phantom 3 Pro and Phantom
4 of the DJI UAV series are also described.

In the second chapter of the project the study area is presented which concerns an
agricultural area of about 9 hectares in the Maroni Village in Cyprus. Next the field
data measurements, the aerial mapping procedure using two different UAV in different
flight heights and the measurement of the ground control points (GCPs) using GPS are

described.

In the third chapter the procedure of the data collected from the two UAV are presented.
The desktop Agisoft Photoscan software and the DroneDeploy application are used.
Then, the final products of the agricultural study area such as point clouds, ground

elevation models and orthophotos are presented by the two methods used.

Furthermore, the accuracy of the final orthophoto produced from the two flights is
evaluated and the results are compared.

In the final chapters an overall assessment of the aerial mapping of the agricultural
study area and the processing methods used is presented giving some interesting final

conclusions and observations.
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