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: Oplopog UAV
Autovopeg mAatdpopueg
aepod)wtoypdd)[o'nq Kol 5« Unmanned aerial vehicle (UAV), are to be understood
€¢GPI10V8'C TOUG yLat H i;;g)lnhablted and reusable aerial vehicles (Blyenburgh,
Xaptoypdadnon

AvartUxOnKav yLot OTPOTLWTLKEG EPAPLOYES
TexvoAoytko Mavemotpio Kimpou

Mtrion pe xprion MNXavng Kat BorBsta agpoduva kg
Tpnpa MoAITkwY Mnx/Kwv Kat Mnx/Kwv FEWTANPOPOPIKAG

3 ) Emavaypnotpomnotiopa (oxL mupaulot)
Ap. Anpntplog ZkapAdtog

RC, assisted, autonomous

Avoixtr StaAegn. Ze ocuvepyaoia AHK & TEMAK 06.03.2012
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‘UAVS’ yua xaptoypadnon
Aetol (kites) o ,—*

MrmaAovia (balloons)

AwapBpwon SLAAeENg

Oplopol kat katnyoplomoinon
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2Uvtoun avasdpoun kot mpoBAiuata * Aspbotara (airships) RSN
, . ) * EAwomepa e 28
MpoypOUHATIONOG & EKTEAECN TTTAONG « Aeporhdva (fixed wings)
Enetepyaoia debopevwv * MoMamAolg eAkeg I
¢ Paraglider

Edappoyeg

EpmopLkd cuoTApata b]
#. . .& -.‘E. &
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MAATPOPHES PWTOYPAPIONG:
KAAuyn kat eueA§ia
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Coverage
Optopoi kKat katnyoplotmoinon = I .
A Low - LIDAR High
Optopog
KGTnYOP(SQ Satellite i c Flexibility & Actuality
RC vs Autonomous
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Katnyopieg UAS

(Unmanned Aerial Systems)

I CATEGORIES |
For differentiation of systems under development or currently existing.
Ni certification purp

1| miere ) kg <10 km
Mini | Mini < 10
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: MAgovektnuata — Melovektipata
£
avaAoywe Katnyopiag
I.SLL.I!: 3-2: Pro and cons of the ﬂ]!:lﬂ” type of UAVS (0: Lowest value; +: Middie 3
Type of aircraft Range | Endurance | Weather and wind | Maneuverability
dependency
Balloon 0 e 0 0
Airship ‘e |+ 0
Gliders Kites + |0 0 0
Fixed winga | + :
| + -
| 0
B
0 |0 0
{ .\[\1|I1-cn[|h:r') + I t
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Aktiva 6paong kat U og tTRoNG
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Fignre 3.3: Classificatbon of UAVS by ramge aud altitude based o Figure | van Blyesburgh, 1999

*ALoOntrpeg

* Ontikoi (still-video)

¢ NMoAuvdaopatikoi

* Ogppikoi

* Japwtég Radar & Lidar
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- Dimitrios Skarlatos.

Katnyopieg UAS

Unmanned
Combat

Carapas
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Y0vtopn avadpopn Kat
mpoBAfuata

MtRogig RC
BeATIWOELG PE Xprion autovopwy UAV
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Eyyevn nAgovektipata UAVs

e XaunAd k6otog (KTtong, cuvtripnong)

¢ [T ion KOVTA OTO QVTLKELUEVO

Eveli€la mpoypaLaTIOpOU, oxeSlaopol

e AuvaTtoTnTa KATAKOPUDWY, TAAYLWV Kat opt{ovTiwv
APewv

Apeon xprion dedopévwv

» Xpron og emkivbuveg cuvOnKeg

Exmoudeutikn aia
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MNpoBAnpata RC
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EYyEV HELOVEKTANOTO

‘EMTELPOG XELPLOTAG
Nautidog - pwrtoypddog

L]

Xprion evtog ormtikol mediou (xapnAr aktiva 6pdong)

Meploplopol poptiwv

Avikavotnta armoduyng EUModiwy f EKTAKTWY
KATO.OTACEWV

XaunAr opodn mtiong
AcadEg VopLKO Aaiolo
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Mapadsiypata KAAUYNS ANYPewv
amo XAPTAETO KAl UTAAOVL

- Aotdbela
- Kahuyn
- Yyog

Tie points
Contreol point

AUAV - © 2012, CUT, Dimirios Skarlatos.

Kavoviopot agpomAoiag

* The article 8 of the Convention on International Civil
Aviation, about the Pilotless aircraft says :

“No aircraft capable of being flown without a pilot shall be flown without a pilot over
the territory of a contracting State without special authorization by that State and)|
in accordance with the terms of such authorization. Each contracting State
undertakes to insure that the flight of such aircraft without a pilot in regions open
to civil aircraft shall be so controlled as to obviate danger to civil aircraft.”

¢ E€aptdrtalamnd tnv xwpea, aAAA YEVIKA PLeYGAo KeVO
¢ Backup pilot with RC
e LOS
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BalOLKO TTAEOVEKTN AL
ocuotnpa GPS/INS

GPS for global positioning
— L1 (most cases)
— L1/L2 RTK (weight)

INS or IMU for relative positioning

— 3 gyroscopes
— 3 accelerometers
— 3-axis magnetometer

LSQ Kalman filter
RT and/or PP

Additional navigation sensors
Barometer

Laser height measurement
Wind speedometer
Compass

Camera gimbal
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MAcovektApata GPS/INS

Autovopn mitrion

— lMpoypappaticpog mtnong

— Xwpig vautido kat
PWTOYPAPO

— NMAARpN KaAuyn TEPLOXAG
HEAETNG

— AtWAsla onRpartog

— Autépatn emotpo@n otnv
6<on amoysiwong

» XTaBepotnta otig ANYELG

— MIKpEG oTpoPEG GEova
Afyng

— E€acpaAion emkaAlyewv

Alatripnon otabspol

UYOLETPOU

- 1} Kat UYoug mTHoNG He
xpnon laser
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YrnoAoyioTng |

» Metd-Asdopéva Béong T
— EmKivOUVEG TIEPLOXEG / AR avd owtoypamia 2
TEPUTTWOELG TR puwroypde nTnong
: : StaBepoTnTa NTHONC
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Figure 4-24: Example for the transition between manual (white), assisted controlled (light gray) snd

autonomens (gray) Might. Upper graph: Velocity vy (North component): Middle graph: Velocity vg (East
component); Lower graph: Velocity v (Height component).
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Tayutnta oxedlaopou Kat

eKTENEONG Mtnon pe to SwingletCam
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WePilot 1000
o

. [poypappatiopog mtriong

@ @ Napdyovteg Tpia Baoikd osvdpia

i Hpoypappatlouég & EKTE'.AEGI'] < o [eploxn KAAuYng * Meploxn xwpig avayAued
1TTI"](5n§ o EmMKaAGWELG * Meploxn pe Evtovo

o AVayAu@o TEPLOXAC avayAugo
Mpoypaupaticpdg mtiong = 3D kupiou N pvnueiou

EktéAeon pe Bonbniuata

» Amoguyn gpmodiwy

Jtabpog Baong

Anpoupyia waypoints

Metadedopéva
d/w oto UAV

AQYn ewtoypaQlwy

* Xelpokivnta péow video link

AOYIOULKO
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o Autopata péow GPS o€ CUYKEKPIUEVEG BECELG

* Mg Xpoviko Brpa

» Alwdpnon mavw amo To oNUEio £wG OTOU MTEUXBOUV
ol akpiBeleg (GPS)

Metadedopéva

» Kataypapn 6£ong Kat 6Tpo@wVY KATd TNV OTLyHN TG
Afyng

» 1 kKataypagn xpovou UTC Anwng kat Mpapuiki
MapepBoAn
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EmeEepyaocia dedopévwv

Mwodika
Wnelaka poviéAa 5agoug
OpBopwtoypaieg
Alavuopatika oxeowa
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Eme€epyaoia dedopévwv

HE QWTOYPAUUETPIA & TEXVIKEG HNXAVIKNAG Opacng

l ZUNOYH QWTOYPAPLOV |
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l Aerial triangulation (+GCPs) :|

| 1 Online service
l 2 2

Anodoon DTM &/or 3D point |< AA’;Op(-)otpwtoypu(piq
AlaVUOHATIKO OXESLO cloud L

A7

Ene€epyacia dedopévwyv
HE ‘KAQOOIKN’ QWTOYPAUHETpia
l ZUuNOYH QWTOYPAPLOV |
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l Mototikdg éAeyxog & €Aeyxog KAAUWNG |

l GPS/INS for georegistration |

l Aerial triangulation (+GCPs) J

| R §

Anodoon Q DTM &/or 3D point ‘ S OpBopwrtoypagia

AlavuopaTIKG OXESL0 cloud (stereo)

BaolkEG Asttoupyieg
AoylopikoU enefepyac Lo

Ewoaywyr B€oswv GPS/INS
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AuTtopaTn EUPECH KOWWY
onueiwv

# utommatic e point mesnremern_. (Cul A+ )
) Reporton nelatve orestation

Eloaywyn KaL oKOTeuon Lot vt o
dwrooTtabepwv onpeiwv

¢ Autopoto Kat mukvo WME

OpBodwroypadia & Mooaikwv

AuvaTOTNTO OTEPEOOKOTILKIG
napatipnong

NoyLoUIKO GWTOYPAHUUETPLKAG
enegepyaoiog
1. ISDM, ISAT (Zeiss/Intergraph)
— LPS, ORIMA (Erdas Imagine)
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SocetSet (BAE Systems)

Inpho (Trimble)

Photomod with UAV module (Racurs)
Vexcel (OEM Microsoft)

Mosaic Mill

DU U

http://web2.ges.gla.ac.uk/~gpetrie/linksdb.html

) =L gl Fhategrameety. VP Mapping Software R
IO IO | = 1> ) S 5o 2y VT Mapping Software R

MtAon
TEMAK

Mtron dokun ya AHK
96 pwtoypapieg

"Yyog mtnong 105m
4cm? pixel size

'CUT, Dimitrios Skarlatos.
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Mosaicing

Huiauto

~2hryua 96 a/g
MiKpoatéAeleg

(not ortho)
patn dadikacia

Mosaicing
mapadeiypara

MNapadetypa « Mton pe eAkémtepo RC
SwingletCam . 25a/@
« MARpw¢ autépatn dadikacia
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Photos by
GeoAnalysis SA
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&

Autopatoc A/T

4d 44 4 4
O % By &\
1 2

FrrrErrrrrrees

AuTOPATOC AEPOTPLYWVICHOG
oto TEMAK
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Photos by ARU, CyU, A. Neofytou

Eyxpwpo védog onueiwv

An6 ghkontepo RF (8 a/d)
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Nédog onueiwv MNapadstypa O/® amo vépog

(0.2 m pirel size)

'« 6 A/D Vexcel, amo tnv meptoxn Asukwoioag (DLS)
: o Anuloupyia Eyxpwuou védoug 31 M points

Mapadetypa O/® amd vewog
mtRon SwingletCam

(0.05m ortho pixel size - 0.0Tm or
R

Mapadstypa O/® amod vEPog

g
3
&
£
E
s
5
3
S

(0.2 m pirel size) iginal pixel size)
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~ Photos by JGC SA

Mapadstypa O/® amod vEPog

(0.2 m pivel size)
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E@appoyeg

MBava media epappoyng

Mapadeiypata mpaypatikwy
£QAPUOYWYV




6/3/2012

Katnyopleg mMOAITIKWY
EQAPHOYWYV

» Xaptoypa@non HIKPWY  * ‘EAEyXo¢ 080GTPWHATWY,
Kal JEcaiwV EKTACEWY  * KatoAoBbnoelg
— TPOBAEYN, eKTiUnon

» Emomteia 0AGIKwY
EKTACEWY
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— KtnpatoAdylo
— Avadaopog
— lMoAeodopia - aubaipeta

) ) » OYKOMETPNOELG
— Amotutwoelg {wvng ya

odoroiia, aywyoucg, - Opuxeiwv
YPappég uynAng taong — EKoKapov
— APXITEKTOVIKEG Kal — AnoBécewv

APXALOAOYIKEG

AMOTUMIGTELC » Alaxeipion Oykou

AmoPPIUPATWY

Katnyopleg MOAITIKWY

, , Pteryx applications
EPAPHOYWYV, CUVEXELA...

[ Dimitrios Skarlatos.

MapakoAoUOnon Kat « Ekmaidsuon
£KT{UNGN KATACTPOPWY
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» Tplodidotatn
HoVTEAOTIOINGON ACTIKWY
TMEPLOXWV KAl KTIPiwV

- Owrtiég
— NMAnuudpE:

upe

« MNMapakoAoUBnon

OUVAUIKWY QALVOUEVWY
— AWdBpwon aktoypappng
— KatoAwobnoelg

— Actikomoinon

— Search & Resque

Kataokeugg

» KaAAiépyeleg

— YmoAoytopog NDVI

— Alaxwplopog 10wy

— AcBéveleg

— Extipnon mapaywyng

Aibot X6 @ ,:,;7%#

.“'Orthop‘hoto & DTM dataproducts '

Area size, ofl 4000 ha

Currentiexample:
True orthophoto map*@man+
Area size of 400 ha
Created from 200-images
Acquisition in 1 flight at 400m altitude
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Digital terrain map Oman

EI7 i
o 5

Clay mine site (16/3/2009)

<1500 x 1000 m

+ 30 min flight

+ 900 pictures @ 10 Mp

+5cm GSD

* 90 % forward / 60 % side overlap

10
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MetaAAeia & Opuxeia
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stroke internal combustion engine 20
h.p.

Range: 50 km max

Maximum speed: 150 km/h

Cruising speed: 80 km/h

Elinht duratian: & hatire

Range: 40 km max

Flight duration: 3 h hours;

], Cruising speed — 50 km/h -
Maximum speed — 80 km/h;

Payload wei;ht: 50 kg max
Maximum takeoff weight: 95 kg

Power unit: internal combustion engine

Maximum flight altitude - 2000 m above

Empty weight: 40 kg sea level

Size: Size: 0,4 m x1,57 m x0,67 m
2,640 m length Main rotor diameter - 1,77 m
0,560 m width | |

0,795 m height Takeoff/landing: vertical

Main rotor diameter: 3,064 m

6/3/2012
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Rotomotion - SR family
500-200-100-30-20-5

SR500 Helicopter System Features:

<Total weight of 120kg with 50 kg useful load
+ Size - 3.5 meters (11ft)

+ Can be transported and operated by one
person

+ Range — 180 miles, Altitude — 8,000ft.
+Complete system including air vehicle and
ground support systems

+Configurable for a wide range of data links and
payloads.

+Requires one operator - does not require a
helicopter pilot — training takes about 1 week

AUAV - ® 2012, CUT. Dimirins, Skariatos.

UAV Quadrorotor AT Quad

The Cyber Quad is an electric ducted quadrotor Vertical
Take Off and Landing (VTOL) Unmanned Aerial Vehicle
(UAV). [—

http://uav.at-communication.com/en/at/at_quad_uav.html

012, CUT, Dimitrios Skariatos

Rotomotion - SR family
500-200-100-30-20-5

* The SR5 is our smallest UAV —
less than 2 feet long

* Gross Takeoff weight less than
2.2kilograms

¢ Day video or I/R Camera Options

* 20 minute endurance

SR20 show in front of our
largest UAV, the SR200

Gatewing X-100

imitrios Skarlatos.
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Geocopter

e 290cm length, 90cm height, 330cm rotor span
* Twin turbine running on Jet-Al

90 kg MTOW with 44% payload (~39kg)

¢ Auto take-off, mission & landing

* Official approval from Civil Aviation Authority (NL)

12
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Geocopter

: GEDCOPTER

Integrated Pilot Station

Realtime Video

Pilot Screen

6/3/2012
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AUAV.

Pteryx

portable, wingned UAV, for civli

e MTOW 5kg - <1kg payload
Flight dur. 120 min.
Wingspan 240cm 3 =
— Transport size 140x40x20cm :;alprum.cmpsccp::fd rropeet
Ceiling 2500m / )
* Range up to 40km
Take off by hand

Landing & flight
autonomous

Cruise speed 45-55km/h
¢ Landing area ???

SiCX-10E

SiCX-10E

Unmanned Helicopter System

RAPID LAUNCH
Specifications

Langth sigil

Halght
Waight

Usetul load 101 (4.5 kg)

Engine
with 5 min reserve

Enduranca (5 Ibs pa

Max Data & Vidoo Rangs  Line Of Sight

" CUT, Dimitrios Skarlatos.

SiCX-10E

IMAGING 1ILUE DARAD.
Turn-Key Automated Helicopters Incorporating

Multispectral Imagers for Agriculture

L

"ALIAV - © 2012, CUT, Dimitrios Skarlatos.

on by Jeit
ey

Pteryx

AOYIOHIKO

Basic package 2000EUR
Geo-referenced ortho-mosaic (geotif)
Map tiles (KML [ Google maps)

Surface options:
30km’ at scmpixel Pt Pro package 10000EUR
»| pt, Geo-referenced ortho-mosaic (geotif)
pixel Pt Map tiles (KML / Google maps)
Ceo-referenced Digital Surface Model (geotif)
Geo-referenced 3D point model
Geo-referenced textured triangle model
Camera positions and plugin data for ORIMA/Bingo

sokm” at 10cmy
gokm’ at 20cm/

Surface options:

150km’ at 5cmfpixel  Pteryx optimal altitude 142m AGL
260km” at 10cm/pixel Pteryx optimal altitude 285m AGL
450km’ at 20cmfpixel Pteryx optimal altitude 570m AGL

Dimitrios Skarlatos.

»w Light Video
- with onboard
DVR with onboard
} e DVR

Dragonfly family

Draganflyer X4 ==

Photography

HD Video nﬂyél; X6 Helic

= - =
$8,495.00 USD  $9,995.00 usﬁ;— - Pav_

=4

Base Model

ooty | Lom om w8 Helicopter Configurations
fideo with onboar
DVR

e

L00USD  $20,400.00 U1

Thermal
Infrared Video

Emergency
Services

$2.450.00 USD_$48.720.00 USD _ $49.450.00 USD

13
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KooTog
Kthong

AUon pe xprion UAV - Avtaywviopog

Evxpnoria

swingletCAM.

16k

CropCam

A
ol

Lehman
Aviation

| 50k $ Gatewing

4 . The X100
BlueBird MicroB
| 500k $ f ”

AeroVironment

- -4 % Raven

6/3/2012
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Baoika kpitipla mAoyng
avaloyda pe TNV £QapUoyn...

Aktiva 6pdong & autovopia  Méyloto Uyog mTAong

o€ XpOvo » Xwpog anoyeiwong &
®oprtio kat alednTpeg TIPOCYEIWOoNG

Taxutnta » Méylotn KaAuyn

Z0vOEoN OE MPAYHATIKO » Euotdbela

xpovo (data link) & aktiva .« AkpiBeia otnv Afyn

Avtoxr cTov Gvepo o ApEON YEWAVAPOPA EIKOVWY
EAdxiotov xpdvog petagl « EmKw3uvotnta

Ayewv
MARPWG autévoun mtrion

» Kavoviopoi agpomAolag

AUAV - © 2012, CUT, Dimirios Skarlatos.

Xapaktnplotika swinglet CAM

AigBnrpio Pitot
EvowpaTtmuévog

ALTOPATOG TIAOTOG

Mmatapia LiPol
12MP CANON camera

.
EVO@UATOUEVO g

-
A 'Tpomvmﬁpag
Qg(‘:ﬁzmbo)\muevng wong
. ‘13/' Kapia cuvinpnon

R V4 Kavéva kdoTog Aeirovpyiag)
XapnAr o1abun 6opbRoL

Mnéahio

EOTAQOTN GTPAKTOG
EPP Foam

500g cLVOAIKO

AUAV - © 2012, CUT, Dimirios Skarlatos.

AsutepeUovta Kpltnpla
EMAOYNG;

EAGXI0TOG XpOVOG yia » HAektpokivntipagn

amoyeiwon Kauolpo (Kat molo;)
AoylopIko » Juvtnpnon &
TMpoYypaupaticpoU dlabeoipotnta

MTAONG AVTAAAGKTIKWV
Eminedo eme€epyaciag ¢ Ekpabnon & mpoowmko
dedopEvwy « Eukolia petagopdg

Aoylopiko ene€epyaciag
O£00HEVWY 1) UTTNPESIA

AUAV - © 2012, CUT, Dimirios Skarlatos.

XapaktnploTika Kat
autopdartiopoi

Karaokevn

* MIKPO BAPOG — AKIVELVO O€ TITAOTEIG

* HAEKTPOKIVNTPAG UE HEYAAN QuTOVOuia

« EOTTAQOTN ATPAKTOG EVKOAA EMSIOPOWaIUN HE ATTAR KOAQ
HUOVTENICHOL

AuTOpATOG MAOTOG KAl AOYIGHIKO

*ALTOUATN ATTOYEION KAl TIOOCYEION

*ALTOUATO GRNTIYO TOL KIVNTAEA KATA TNV TIPOCYEIWON

* ALTOUATN ETIOTEOMN O€ TIEPITITOON XAUNANG UTTATAPIAG

* ALTOUATN ETIOTPOPN CE TIEPITITGON IOXLEOVL AVEUOL
*ALTOUATO GRNGCIUO TOL KIVATAEA YIA ANWN PWTOYPAPIAg

* ALTOPATO KAEICILO TNG KAUEPAG KATA TNV TTPOCYEION

* IXESI0 TITAONG OTN KvAKN ToL UAV @OTe va UTTOPET VA ETTIXEIOE
aveEaPTNTO ATTO TNAEXEIPIOUO KAl TNAEUETRIA

"AUAV - © 2012, CUT, Dimirios Skarlatos.

MeAAOVTIKAL...

Autévopn TITAON PE ATTOPUYH EPTTOdIWV

BeAtiwaon Tou BaBuol autopaToToinang TPog éva TTARPWG
QUTOVOMO KOl QUTOPATO XOPTOYPAPIKO EPYOAEio (VEa
KaTNnyopia)

OAokAnpwaon Kal GAAWY aloBNTAPWY PE BUVAUIKE POVTEAT
(LiDAR & Linear Array Cameras)

BaBuovéunon aiobntiTpwy

>0Ceugn oTImIKwy aiodnTipwv pe To GPS/INS yia TAoriynon
BeAtiwan Tng akpifeiag mAorynong

AvoIXT6 AOYIOPIKO

Néeg epapuoyég

14
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Euxaplotw !

H mapouciaon eival StaBéoipn oto

http://photogrammetric-vision.weebly.com/presentations.html

AUAV - © 2012, CUT, Dimirios Skarlatos.

BiBAoypadia |

Eisenbeib, H., 2009. UAV Photogrammetry. PhD thesis,
ETH Zurich, Diss. ETH No 18515.

Everaerts, J., 2009. New platforms. EuroSDR.
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SwingletCam presentation

Dragonflyer configuration and pricelist
* Geocopter presentation
Aibot X6 flyer
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VTOL flyer
Photomod Racurs

Microdrone flyer

Pteryx flyer & specification pricelist
X-100 Gatewing booth loop presentation

Geoanalysis S.A. flyer
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