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UAV

Definition
I

o Drone — Unmanned robotic probe — air, land, sea
o UAV — Unmanned Aerial Vehicle

o UAS — Unmanned Aircraft System

o RPV — remotely piloted vehicle

o ROA - remotely operated aircraft

o RPAS —remotely piloted aircraft systems

o SUAV - small UAV

o According to the unmanned vehicle system (UVS) international definition, an
unmanned aerial vehicle (UAV) is a generic aircraft design to operate with
no human pilot onboard ).

O 6pog unmanned aerial system neptAapBavel To cUVOAO TOU CUGTHHATOG TTOU
anotelei tnv aerial vehicle/platform (UAV) kawto ground control station
(GCS).


http://www.uvs-international.org/

Ertlokoninon €€eAénc twv UAV
-1

0 1858 npwteg agpodpwrtoypadiec ano emavdpwuévo agpootato oto Mapiot
(Gaspard-Félix Tournachon)

0 1888 yaptastol: petewpoloyia

0 1903 neplotEpLa: ElpAUO LE ULKPEC KAUEPEC

0 1904 poukéteg — mupavAoL:

agpodwtoypadlon
0 1909 emavdpwpéva oxnuota:

OTPATLWTIKO TOUEQ, KATAOKOTIEL




1979 - UAV otaBepwv niteplywv (fixed wing)
A

o Ygog mtiong: 150u.
o Tayxvtnta: 11 m/s

O AmoTtUmwaon apXaloAoyLkoU Xwpou

Mnkog 3.
Avolyua TTtepUywv 2.6
QdeApo poprtio 3k.
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Przybilla and Wester-Ebbinghaus



1980 - UAV nieplotpedopevwy mtepUywy (rotary wing)
_

o EupocgYyoug mtong: 10-100p.
o MW\otog: anoyeiwon, TPooyeiwon, mTRon

o [MAonyog: evepyormoinon KAelotpou Kapepag, Leow padlolevénc.

QdEMpo Ppoptio 3k.
Meoaiouv pey£bouc
KALEPQL

Wester-Ebbinghaus



UAV Typology

Eido¢ ptepwv-EAikwv Xapaktnplotika Mtaong

Katnyopieg UAV Airframe
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UAS Payloads
Basics

HDL-64E

HDL-32E

WO SICK LMS-291
Mini MCA Tetracam

EO Camera

Thermal IR Camera  MultiSpectral Camera , FLIR Thermovision A40M
Micro-Hyperspec VNIR Tetracam-ADC




Close Range
Aerial Photography

Close-range AP ... is a very small part of RS

A\ 600-800 km
+ satellite (optical) images

+ airborne images

Q

[o)]

&

2 3 8 5 @

+ helicopter, balloon, kite, blimps, helikite, 3
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UAV, mats, poles, booms and towers <
+ terrestrial images .

+ underwater images
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UAV Mapping
Parameters

Mpoypappatiopog Ntaong:
* Emloyn kataAAnAouv UAV
*  Emloyn wPpEApouv poptiou
* Tewpetpia tng ANYng,

e AplBuoc - Emkalvn aepodpwrtoypadlwyv
* Inuela eAéyxou (geCps)

Yipog nuijong

Napapetpol oxedlaopou mtrong:

> gldoc¢ mtrRong

* Oog mrrong por——

> avaAuon ewovwy (GSD)

o gmkaAun ewovwy (60%-80%)

o Tpomoc¢ AnPng — B€ong kKApepaC (KaTakOpudEeC 1 TIAAYLEC
dwtoypadieq)

MnynR:(DRONES AND AERIAL OBSERVATION, 2015).



Mission Planning

Area: 1494588 m™2 Fictures: Flight Time {est): 59:36 Minutes
Distance: 14.3 km Mo of Strips: Photo eveny (est): 10.52 Seconds
Distance between images:  55m Footprint: 37022 273m Tum Dia (at 45d):

Ground Resolution: 8.89 cm Digt between lines: 12957 m Ground Elevation:




UAV
Image Acquisition

Overlap Sidelap
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Regulations in Greece

400ft.

Ewg 117 pétpa 1| 400 odta amd tnv
emidpdvela Tov edadoug

Moakpld amtd AvBpwTtoug, {wa KTripLa

3000 pakpld atd agpodpouLa Kol
LovteAodpouLa

M&vw oo TIPOOTATEVOUEVEG TIEPLOYES




UAV Mapping

Mpostolpacio — 2xeSLoUOC ATTOGTOANC

Mapapetpot
Xaptoypadnong &
NapadOTEWV
TPOLOVTWV
ISlattepoTNTEG
TIEPLOXNG LEAETNG
Ertthoyn) UAV system
(Aepookadog,
AlcOntrpacg)

Yxedlaopoc MNtriong

MapAUETPOL TTTAONG
(xpovog & pattern
kartaypadrc)
‘EAeyxo¢ mpoyvwaong
Kalpou

IxeSLOUOC
QUTOVOUWV TTACEWVY

KOl TIPOYPOLULUATIOMOC
UAS autopilot

EAeyxog E¢omAlopou
ExtéAeon Kataypadnc

‘EAeyxog UAV & (Nedio)

EPYOQAELWV -

TIOPEAKOUEVWV OTTIKOG EAEYXOG

(umatapleg, TIEPLOXNG LEAETNG &

dopTLOTEC KAL) ouvOnkwv
Kartaypadng

‘EAeyxoc, calibration,

npoypappatiopds & | TormoBetnon Znpeiwv

eléyyou (GCPs)

TP ALETPOTIONON

aobntpwv EAeyxog moldtnTag
debopéEvwy
Kataypadng

Nopaywyn NFEwXwPLKAS
MAnpodopiag

Xaptoypadno



Methodology
A
0 Wnolakn Owtoypappetpia (~1990):

ErmiotApnn kataypadng Kol TEKUNPLWONG TWV YEWUETPLKWY KOL TIOLOTLKWY
XOPOLKTNPLOTLKWY QVTIKELLEVWY, TOU TPLOOLAOTOTOU XWPOU, ATtO UETPNOELC OF
ELKOVEC.

o Structure from Motion (SFM):

MéBoboc UTOAOYLOTIKAC Opaong, yla Tnv Tmnapaywyn Tplodldotatwyv
AVOTTOPOOTACEWY, OO Ml aAAnAouvyia emikaAumtopevwy OSlodldotatwy
ELKOVWV.



Structure from Motion
Algorithms

a8

Afbn xardAkniwv EvTomiopog AvTioTolXLon

Suxboyikv dwroypadiwy. XAPAKINPLOTIKGV XOPAKINPLOTIKWV ONUELWV

onueiwv (Feature (Feature matching),

detecting) o& kabe petafl wwy pwtoypaduy.
dwroypadia

Anuovpyia srdpavelag Anpioupyia UKoy Eu® UVMUHEOFI
TPWYWVIKOU MASYUATOC védbouc onusiwy (dense $aroypadrov -

UTLOAOYLOOC

{mesh). point cloud). 3 .
TPLOOLACTOTIV ONUEWV




EVTOTILOMOC XOPOKTNPLOTLKWY CNUELWV

A
o AAyopOpoc SIFT (Scale invariant feature transform)

O EVTOTOMOC KoL Teplypadr) XOPOKTNPLOTIKWY CNUELWV OTLC ELKOVEG.

Detecting Features Keypoint descriptors

(David G. Lowe, 2004)



AvVTLOTOLXLON XOPOKTNPLOTLKWY CNUELWV

A
o AAyoplOpoc RANSAC (Random Sample Consensus)

0 OuWtpdplopa avilotolioswy

KaAn avtiotoiyxiwon (350/87) Kakn avtiotoiyxwon (5/17)

(Fischler and Bolles, 1987)



[MpoocovatoAlopoc SEoUNC

- {
o AAyoplBuog Bundle Adjustment

O YMOAOYLOUOG TAPAUETPWY GWTOYPADIKAC UNXOVAS (ECWTEPLKOG
TPOCAVATOALOUOC): EuBUYpApULON KAl TIPOCOAVATOALONOG dwToypadLwV.

O Ymoloylopog B€cswv Tplodlactatwy onueiwv (sparse point cloud).

Edappoyn aAyoplBuou Amotéleoua



AvoKOaTOOKELT TPLOOLACTATOU VEPOUC ONnNUELWV

e AAy6pBpol MVS (Multi view stereo) : CMVS/PMVS
o MoAAamAng epunpocBotopiog
o Anuoupyia tukvou védoug onueiwv (dense point cloud)

Xo2, Yo2, Zo2
Xo1, Yo1, Zot

2
C1

Y, y2
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EunpooBotopia AmnotéAeopa



AVOKOTOOKEUN TPLOOLACTATOU LOVTEAOU

0 AvoKaTtaokeun emipavelag: Anplovpyia emtpavelas TELYWVLKOU TIAEYULOTOG
(mesh)

0 MéEBoboL tplywviopou: nebodog Poisson, tpywviopog Delaunay

Tpywviko mAéyua (mesh) 3D povtélo pe udn



OpBodwtoxaptnc

Wnolako Movtélo
Edadoucg (DTM, DSM)




Agisoft Photoscan
-4



Edappuoyeg



- Xaptoypadnon Balaocolac BAaoctnonc

Seagrass mapping
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MARISCA Project: MARItime Spatial planning for the
protection and Conservation of the biodiversity in the

Aegean sea
_

Aegean GeoSensing Team (AGST)

! marisca




MRSG Aerial mapping

Agpodwrtoypadion T
Anpovpyia tng peyaAvtepng cUAAOYNAG ME
dedopéva uPnARc avaiuvonc yla To mapakTLo &
neptBailov otnv EAAGSQL.

Xpovog AwavuOeioa

H/szLO)sr'] Ap'tep.c')c, Z0volo ' ETtl(I)szEla Mtwione  Anéotaon .
not Ntoewv QPwrtoypadpwv (m?) (min) (km) ’
X102 2 4 477 193.993 00:22:11 5,76 o°
NAZOz 2 3 338 162.759 00:19:55 3,77
102 3 6 946 723.085 01:08:53 16.16
OOAETA
NAPOS 2 5 673 236.343 00:25:01 6 L
SIONOZ  1* 1 238 82.282 00:09:00 2,16 -
THNOZX 1 5 606 335.768 00:28:46 6,91
NEZBO: 12 23 3510 4.401.210 03:04:09 43,03

ZYNONA 23 47 6788 6.135.440 05:57:55 67,63 Km



OpBodwTtoyaptec




Xwplkn avaAlvon cm




Akt Kouvpumapa, l1oc

36°43'30"N

u=9

36°43'15"N

12 Kilometers

25°15"15"E 25°15'30"E

Data acquisition: 31-05-2016 and 01-06-2016. Flight time: 41:20 min.
No of flights: 6 Images: 795 images

Ground resolution: 3.55 cm/pixel. Overlap: 80% forward and 7|0% side
Height flight: 120 m Image size 4608x3456 pixels.



Aebopeva MNedlou

ontukny / emPefaiwon SewypatoAnPiag pe Sedopéva mediov
(ground-truth) ywa ta tnAemokoruka dedopéva.




Akt Kovpumapa, l1oc




GEOBIA




AmoteAeopata

Legend

[ seagrass
- Dead Seagrass
- Reef

C] Rocks

E Sand

C] Shallow sand

0 75 150 300 Meters
T T I N |




Noooota kaAuyng

3 cm resolution 30 m grid _I

% coverage




MeTavaoTeUTIKEC POEC

Monitoring sea litter in Lesvos coast
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MeTavaoTeEUTIKEC POEC
A

° 1.025.270 ad)(_agl_q 120000 7 |slands receiving most arrivals Jan - 28 August
HLETOVAOTWVY Kal tpoodpUywV 100000 1 9502
otnv EAA&Sa to Staotnua 80000 |
lavouapiov 2015 — o000 | " Arvals
YemtepBpiov 2016. (AOM)
40000 30990 30625
19579
! 7 20000 A
* 95.902 aditelc otn AéoPo to I I . i
2016. o | —
90000
80662
20000 -
° o I I
85’06 avénon acbtﬁlswv TO s | N
dlaotnua lavouvapiov — co000 Al 2015
AUVOOOTOU 2015 éVOLVTl TOU <0000 50242 http://migration.iom.int/europe/
2014. (Y.A.) 40000 -
31037
30000 -
e 8 TOVOL pl:’n(l)\l ava 1000 20000 1 13556 e
’ ] ] 7775 7111 7891 7856
a¢l§£lq UT[O)\OVLOTH KE O . {0331724 11212982 15040 1391 | 1892 Bﬁz 421 l I I ﬁﬁ 2258
I} 7 0 . — — — - . . . . . . | [
OYKOG QTOPPLUUATWY OTLC R T Y
napaAiec Tou AvatoAlkou &Y R S

Alyaiov.



1" Meploxn peAETNnC

AKPWTNAPLO TLEPLOXNG
Kopaka
. 2 QUTOVOLEG TITATELG
200 dwroypadicg
,96 Ground Resoluti

150

Ga0Eys,

A
USRA, USeS, AEX,
@almzpplagg As ngﬂd, IeN,
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Soursz: Esd, DighziClobs, Gookys, Eartlisiar Goographiss, CNES/Abus BS, USBA, USES, ABX, Gaimapping,
Azrogild, IGN, IGR, swisstopo, and the CIS Usar Communly




AmoteAEopata
Xaptoypadnonc BA Tunua

EpnBado noluywvou mapadiac : 4605.90 m2
EnBadd noAvywvwy purwy : 644.52 m? 86%
Mocooto punwy : 14%

50PEIO TMHMA



AmoteAEopata
Xaptoypo

2

136.16 m

EpnBadd noluywvou mapaliacg : 11227.03 m2
EnBado nolvywvwy punwy : 1271.82 m?2 89%
Mocooto punwv : 11%
YNOAO MNAPAAIAZ



KaAokaipt 2015
Npooduykég Pogg
5000/day

100-120 boats/day

White paper for Municipality of Lesvos:
"Preliminary study on the emerging marine
litter problem along the eastern coast of
Lesvos“, April 2016.

1:2.000
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SciDrones Team
©CartoGl & Remote ing L ies, Aegean Uni ity
create by apapak




AmoteAEopata
Xoptoypadnonc BA Tunua

- | Oykog pUnwv: 3.721 m3
Epupados pimwv:10.741ma
Nepipetpog: 16.781m [ =
Méyioto Uoc: 2.4 m '




AmoteAEopata
onc NA tunua

5m 10m 15m 20m

Oykoc punwv: 23.752 m3
EpuBadoé pumwv: 136.263 m2
Mepipetpog: 119.589 m
Méyloto uog: 1,35 m




2" Meploxn MEAETNC

T I e Veters
0 25 50 100 150 200

Nepoxn Aypthta Kpatnyou
1 avtovoun mtnon

178 pwioypadieg

2.96 ground resolution

NE
P.‘ & GEOFNFORMATICS REMOTE SENSING
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& crove Soures B, OlglIG 5
Asrogi, ICHN, ICR, onlssiops, and ths €IS Usar Cammunly




AmoteAEopata

Xaetoxedgnons I'Iaea)\(aﬁ
—

EnBadd noluywvou rmapohiac : 8367.23 m?
EnBadd nolvywvwy purnwy : 37.14 m?
Mocooto punwy : 0.44%

AplBuoc punwv: 67




AmoteAeopota Xaptoypadnonc

OaA0oOLOC TIEPLOXT
-H

———

Epnpad6 moluywvou Bdhaooag : 79642.05 m?2
Epupad6 moAvywvwy punwv : 40.61 m2
Mocooto punwv : 0.05%

AplOuoc punwv: 87




SciDrones Team 4 MARINE
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create by apapak




I'IapaKo?\ouenon TTOLP OLKTLOLC

Monitoring Coastal Morphology
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MNapokoAovBOnon mapakTLlag LopdoSUVOULKAC




2D & 3D visualization

of Neapoli Istoriko Beach

The generated orthophoto from the Neapolis study
site has a spatial resolution of 3 cm

Swash zone, wrack lines, and berm zone are
illustrated in 3D.

3D visualisations clearly show the structure of
coastal zone.



Yuykplon pe dedopeva Landsat

GSD 5 cm pixel 30x30 m pixel 5x5 cm



MopakoAouBnon mapaktlag LopdodUVAULKNG

200 Meters
]

) o

Papakonstantinou, A.; Topouzelis, K.; Pavlogeorgatos, G. (2016) Coastline Zones Identification and 3D Coastal Mapping
Using UAV Spatial Data, ISPRS International Journal of Geo-Information vol. 5 (6) p. 75



2&3D visualization

Eressos Beach

Eressos Beach "

o Orthophoto maps
50cmand 1 m
Isolines

P

o Digital Surface e | 1:3,000
modelM -

N I Meters

Legend
Geographic Coordinate System: GCS_GGRSE7 |-~~~ DSM contours 50cm|
Datum: D_GGRS_1887
Spheroid: GRS_1080 -—---- DSM 1im
- — - - 5 2
/ Y 4 Y \ G =t
7 N % @8 Remote Sensing Laboratories }
& 3 S | creation: apapak
) - s X

& - 2




3D visualization

Eressos Beach

The generated
orthophoto for
Eressos study
has a spatial
resolution of 3 cm




XapToypa®pnon HETABOARNC

AKTOYPAHHNG

Monitoring Coastline change detection
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Xaptoypadpnan ueraBo?\nc OLKTOYPOLUMNG

Profile Graph Title

Profile Graph Title

01020 40 60 80 100

Profile Graph Subtie

550 510 20 30 40
F c:—Meters




Xaptoypadpnon HUeTaBoAnG aKToypapung

Shoreline
Evolution
6
E, %
[3) \j
g,
o
0

—— Distance Profile along coastline

Doukari M., Papakonstantinou A., Topouzelis K., The integration of UAS and Structure for Motion pipeline for High-Resolution 3D
visualization of beach zone topography, /SISA Islands of the World XIV Conference 2016, 23-27/5/2016, Mytilini, Lesvos Island, Greece.



Xaptoypadpnon HUeTaBoAnG aKToypapung

© 06:05-2015 = .~

S o w T
SIS N i 19-4'1-2015
o -3 > .3

i Coastline change




- Amotumtwon Atpeva MNoAwyvitou

Mapping Polichnitos port
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Amtotumtwon Awpeva NoAwyvitou

2
S

H-A-f<

(*) &3]

9~ K ()

Drawin




Amtoturtwon Awpeva MoAwyvitou




- Xaptoypadnon mMapaKTLwWY TTOTOUWY

Coastal river mapping
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Xaptoypadnon mapaKTLwyV TTOTAUWY

MNeploxn MEpag
o Ektaon: 500 otpépparta.
0 3 QUTOVOUEG TITNOELS

0 ZuVOAKOC XpoOvog mrrioswy 30 e
min

0 12 onuela eAéyxou

0 158 ¢wrtoypadieg

0 ErmukdAuyn: 65% mevpikr) 60%
EUMPOCOLL

o Ygocg ntiiong: 150 p.

o Avaluon edadoug (GSD): 4.44
cm






UAV Mapping

Time Effort
]

M Flight planning

M Image acquisition

i GCPs field measurement

M Image triangulation
'DSM generation

W Ortho / Mosaicking

M Feature extraction

Time effort in UAV-SfM survey (approximation)



Marine Remote Sensing Group
MRSG

http://mrsg.aegean.gr/

£2 Home - Dropbox % [J E-Radio Greece - The H= X | G uavsensors-Google S X ( G Google Image Resultfor X ( G Google Image Resultfor X ([T Mooxripuén Boaeiwvy X / [ Marine Remote Sensing X - X
& > C (Y | ® mrsgaegeangr | @
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REMOTE SENSING
Mvika | login
RESEARCH PEOPLE EQUIPMENT  PUBLICATIONS  CONTACT

3R P

RESEARCH
The Marine Remote Sensing Group (MRGS) in the University of the Aegean conducts research for the exploration, analysis and visualization of the satellite and UAV data in the coastal environment. We combine state of the art algorithms and in situ measurements to develop new methods, technologies, and
products for the visual representation of marine geospatial information. The group has gain expertise in several disciplines of marine remote sensing including oil spill detection, oceanic phenomena identification, seagrass mapping, coastal bathymetry and coastline detection. Hereafter we present ongoing and

completed research projects.

Marine Litter Detection
Mapping and detecting the extent of the refugee arrival related
marine litter problem along the eastern coast of Lesbos.

Coastal Mapping

High Precision Survey of coastal areas
Coastline Zones Identification and 3D Coastal Mapping Using UAV

Marine Spatial Planning
MRSGroup using UAV collects spatial data for the study of coastal
areas and seamedows.

Geospatial data production for the Port of Skala Polichnitos using UAV
surveys. Spatial Data

7 DRAGON
By 107
£l

Dragon-4, Oceans & coastal zones

Seagrass mapping

Local area mapping, regional scale, country scale, ground truth Monitoring from space for ocean and coast sustainability

H2020, SEO-DWARF
SEO-DWARF: Semantic EO Data Web Alert and Retrieval Framework,
Marie Sktodowska-Curie Research & innovation Staff Exchange (RISE),

H2020

Mapping mesoscale phenomena in SAR images
Detection and classification of mesoscale atmospheric phenomena

above sea in SAR imagery

p

mrsg.aegean.gr/2content=&inav=8
Showall X

B tomeszip ~ g{ f:s;/;«r:caq?:aology-..,zip A
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