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Formann, kjeere kollegaer.Takk for invitasjonen, det er selvfglgelig en sere a fa lov til &
fordra om en av mine store interesser fra denne aerverdige talestol. Hyggelig & se at det er
sapass stor interesse for temaet fra alle forsvargrener.

Farst noen begreper som gar litt om hverandre, uten at det forarsaker den helt store
forvirringen:

-UAV: Unmanned Aerial Vehicles (Ubemannede luftfartay)

RPV: Remoted Piloted Vehicles (Fjernstyrte fartay (underforstatt i denne sammenheng
ol uf t fiaRPA IRAyroraft).

UAS: Unmanned Aerial System (Ubemannede luftsystemer). Mer beskrivende for de

ubemannede og kompliserte systemene man operer i dag. De inneholder gjerne sofistikerte
sensorer, kommunikasjonsutstyr og evt vapen. Mer om dette senere i foredraget.

Droner er ogsa av og til brukt, men vanligvis forstas droner med i beste fall
preprogrammerte0 dummeo | uftfartBy, gjerne brukt som
av forskjellig typer.

Mye av stoffet er basert pa engelske kilder. Jeg har ikke gjort et forsgk pa & oversette dette.
Hvis denne herlige blandingen av norsk og engelsk blir noe uklar, sa far vi ta det i
sparreperioden

Men far vi fordyper oss: Noen utsagn som setter fremtidsperspektivet:



Utsagn:

AUAS ighe Greatfuture Enable{AFRL)

A 50%o0f our assetswill be (UAS/RPV) by
20206 La N St A ! ANJ C2ND
AVedr UAS: FLO vil fa marsordre ila ett til tc
&rl (FD 210910)

AAFRL:
MSAF: fAAir Power Wi thout ManpoDbDabm;! 6 Chi e f
If USAF should be able increase operational Capabilities and reduce cost; UAS
are the key enablers. AFRL (Air Force Research Laboratory): Sense and avoid

(with safety back-up) in UAVs to be tested in 2011. C-130 as mothership and
launchers of smaller uavs.

fStatssekretaer Roger Ingebrigtsen 21.sep 2010)



Disponering

MNorsk Historikk

AJtviklingstrekk

Acontrollert Luftrom

Adva skjer i EU

ASivile anvendelser

AViilitaer anvendelse i norske operasjoner
MAMulige sivile/miltaerevekselvirkninger?

Advslutning og ?



Norsk historikk

Avodellfly?

AMiliteer bruk; maldroner
Aonflikten i Bosnidlerzegovina (995).

Demonstrasjon.
MNoble og LF i slutten av forrige arhundre
K .SYlFLyySa ! +¢

Aln 0fS RSOGO adAftfSXed L

Min kommentar:
Hvordan startet det? Bosniiderzegovina (19945). NATO, USAF bruk, demo i
Ramstein



Utviklingstrekk

ASystemer og teknolog
Automatisering
ISafety

ASivilt regelverk

(Jeg kommer til & dekke noen av de mest fremtredende utviklingstrekkene, men ikke
alle! Dette er meget omfattende materiale, det skjer noe over hele verden nar det
gjelder automatisering og nisjetilpasning.

Det som jeg har av militeert materiale har jeg selvfalgelig fatt fra apne kilder og her
tar jeg gjerne korreksjoner i spgrsmalsrunden, hvis det er noen som mener det
pakrevet. )



GIobaIngk

(Kjent UAV, legg merke til starrelsen)
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RQ4B:
Wingspan: 39.8m, Length: 14.5m. Wt: 14 tons. Range (max) 12000

F16:
Wingspan: 10.0 m, Length: 15.03 m , Wt: ca 12 tons (MAUW)

Kommentar pa neste bilde

Trenger Norge UAV?



To To Do P>

To I

RQ-4B:
Wingspan: 39.8m, Length: 14.5m. Wt: 14 tons. Range (max)
12000 nm

Sammenlign med F-16: Lengde og vekt nesten lik, men GHs vingespenn nesten fire ganger sa stort.
Rekkevidden er formidabel.
EuroHawk er en tysk variant.

NATO skal etablere en avdeling med Global Hawk, stasjonert pa Sigonella, Sardinia. Denne avdelingens
bruksmgnster blir som NATO AWACS. Tilgjengeligheten for Norge kan vel bli heller minimal, men det blir
nok bestemt av konfliktniva i NATOs interessesfeere:

The AGS Core will be an integrated system consisting of an air segment and a ground segment.

The air segment will be based on the Block 40 version of the US RQ-4B Global Hawk high-altitude, long-
endurance unmanned aerial vehicle (UAV). The UAV will be equipped with the state-of-the-art multi-
platform radar technology insertion program (MP-RTIP) ground surveillance radar sensor, and also with
an extensive suite of line-of-sight and beyond-line-of-sight long-range, wideband data links.

The ground segment will provide an interface between the AGS Core system and a wide range of
Command, Control, Intelligence, Surveillance and Reconnaissance (C2ISR) systems to interconnect with
and provide data to multiple deployed and non-deployed operational users, including reach-back
facilities, remote from the surveillance area.

The primary ground segment component will consist of a number of ground stations in different
configurations, such as mobile and transportable configurations, which will provide data link
connectivity, data processing and exploitation capabilities, and interfaces for interoperability with C2ISR
systems. The AGS Core ground segment will also include dedicated mission support facilities at the AGS
Main Operating Bases (MOB), and ground stations for flight control of the UAVs. The Main Operating Base
will be located at Sigonella Air Base, Italy.

The composition of the AGS Core system will provide NATO with considerable flexibility in employing its
surveillance capabilities in a manner that can be tailored to the needs of any emerging situation.

The Core system will be supplemented by interoperable national airborne stand-off ground surveillance
systems from NATO countries, thus forming a system of systems.



The Predator

by General Atomics Aeronautical SystemSan Diego, CA

equipment castsss234
million, + costs aff 555



The Predator

by General Atomics Aeronautical SystemSan Diego, CA

Mest kjente system?

Dimensions Wingspanl4.84m)Length8.23m

Wingspan(Predator B)20.1168mLength10.9728mWeightsWeightFully
LoadedUp to 2,300Ib (1,035kd)VeightPayloadd50Ilb (202.5kQ)
Weight(Predator B 10,000Ib (4,536ké)ternal Payload Predator B)800Ib
(363kgkxternalPayloadPredator B)3,0001b (1,361kQ)

Engines

Predator A 4ylinderengine

Performance:Altitude25,000ft (7,620mRange400nm Cruise Speed Over
70kt (129km/hEnduranceOver 40hoursConventionaLaunchand
RecoveryApproximately2,000ft (600m)

Altitude (Predator B%0,000ft (15,240m)Over 3toursAirspeedOveR20kt
(407km/hr)



AEROVEL FLEXROTOR CONCEPT

— Roll thruster deployed Flexrotor can b
B launched from

variety of platfor

4

0 im
— 4
0 3ft

Reconfigurable non-rotating ; Fr—
nose - 1Kg capacity :

Roll thruster stowed
SOURCE: Aerovel

(Samme designer som Scan Eagle, prototypen har ikke flgyet enna, meg
bekjent)



Helikopter

Hvorfor ikke fjern'styre kjente modeller? Man
tenker pa nettopp det, bla CH-47




SolarEagle
WS: 120mEndurance30 dager!

(Data pa neste bilde)
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The solar-powered spy plane that will be able to fly non-stop for FIVE years

Boeing is developing a solar-powered unmanned aircraft that will be able

to fly non-stop for more than five years.

The SolarEagle is designed to soar in the upper atmosphere for years on

end, constantly sending surveillance and intelligence information back to

the ground.

Darpa, t he US militaryds has given Boeing e
develop a Solar Eagle demonstaror vehicle which will make its first flight in

2014.

An artist's impression of the SolarEagle in flight in clouds. The plane will

be able to stay aloft for years

During testing, the SolarEagle demonstrator will remain in the upper

atmosphere for 30 days, harvesting solar energy during the day that will be

stored in fuel cells and used to provide power through the night.

The aircraft will have highly efficient electric motors and propellers and a

400-foot (120m)wing for increased solar power and aerodynamic

performance.

&GolarEagle is a uniquely configured, large unmanned aircraft designed to
eventually remain on station at stratospheric altitudes for at least five

years, 6 said Pat O' Neil, Boeing Phantom )
Vulture 1.

0That's a daunting task, but Betee&ricng has
design that will meet the challenge in order to perform persistent

communications, intelligence, surveillance and reconnaissance missions

~

from altitudes TabeconvmeuaA6 0, 000 f eet . O



wTwin hydrogen internal combustion
engines (ICE)

w250 ft wing span

w14,125 Ibs TOGW

wAirspeed: 150 kts (cruise)

>200 kts (max)

w>91% mission success probability

w multi-INT suite

w 10+ days endurance
at 65 kft (610 Ibs payload*)

w7 days endurance at 65 kft

(2000 lbs payload*)
w3+ weeks endurance at 25kft
<« (610 lbs payload*)

w4 KW (nominal) to 16 KW
(max) power for payload

*Note: Payload refers to a suite of multiple
sensors, excluding core communications
equipment of 500 Ibs

The Boeing H2 HALE System incorporates only subsystems & techinology
components with high technology readiness

16




10-Day H2 HALE Global Reach

(Med tresike kan "
tiden.) -

Wa som skjer hvor som h‘Eff't hele ‘ -

A

m
O 2000nm

8 /‘
i 10,000nm
€ o 10,800nm

Global reach with multiple days on-station |
Maintain continuous persistent operations

anywhere on Earth with 3 Air Vehicles




Utfordrer det militzere flygeryrket? Snarere su

Trenger Norge UAV?
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ScanEagle

QUICK SPECS .
GTOW 44.0 Ibs
Fuel + Payload 12.4 Ibs
Max levelspeed 80 kts = 1‘
Cruise speed 48 kts
Ceiling 19,500 ft | 45f 1.37m l
Endurance 20+ hours
Total OperationaHours 400,000 10.2 f o —
ShipboardOperations 1,700 3.11m \f’ e A

A80% solution / 10% cost

AHeavy Fuel Option, JB, JP8 or JetA
AMode 3C Transponder
AAutomated Launch / Retrieval

‘\"‘/
L1

7.0in,.17m




New UAS

Aerobot Canard

Specifications:

Airframe:
Wing span: 7.55m
Engine: 220ccm
Payload: 50 kg
Range: 3500 km
Altitude: 50cmp nnn

O N N /g etelpine)

Autopilot: C/104 computer, realime operating system
Desigrnto JAR 22Jpint AviationRequirementy Sailplanesand PoweredSailplanes

(Norsk megetavansertdesign))

N\
roearN



Denne-har jeg sgt

\

PD-100 Blagk Hornet!
The Personal £J S

Trenger Norge UAV?

2

proxdaynaimics
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The PBE1L00 Black Hornet

¢CKS 22NXI RQa CANARUOU tSNmBZ2YIFT ' 1{

A 2 Helicopters and Control Station
A Pocket Size & Low Weight

A Ready to Fly
A Indoor and Outdoor Operations 4

A ISR and Special Missions ] &
A Military and Civilian Applications -

Separate Display

Combined G
UAV Container |

UAYV Size 120 mm

Endurance 30 min

Speed 10 m/s

Payload EO Camera
Special Mission

Data Link Range 1000 m LOS

Guidance Autonomous
Directed

Concept lllustration

(PD100 Black Hornet elProxDynamics farste produkt. Det er verdens farste sakalte
nano-UAS PD100 utvikles primeert for & gi soldater en egen ISR kapasitet ~ 3D
kikkert. Komplett UAS med flere UAV og basestasjon. Et komplett system far plass i
lommen.)



Raven B

(Data og informasjon
pa neste bilde.)

Trenger Norge UAV? 23



Onsdag 10. november signerte Forsvarets logistikkorganisasjon en avtale
med den amerikanske leverandgren Aerovironment om a kjgpe 15 Raven B
Mini UAV-systemer (MUAYS). | hvert system er det tre fly. Mini-UAVene er
ikke bevaepnet, men har til hensikt a drive oppklaring og overvaking.
Avtalen har en verdi pa omtrent 4,7 millioner amerikanske dollar.

Raven B er utviklet av leverandgren i samarbeid med blant annet
amerikanske styrker og de har produsert og solgt omlag 19.000 systemer.
Raven mini-UAV er velpragvd bade i Irak og Afghanistan.

Samarbeid med Nederland

- Nederland har lengre erfaring med denne typen materiell og har stgttet
Norge | anskaffelsen.

The AeroVironment RQ-11 Raven is a small hand-launched remote-
controlled unmanned aerial vehicle (or SUAV) developed for the U.S.
military, but now adopted by the military forces of many other countries.
The RQ-11 Raven was originally introduced as the FOM-151 in 1999, but in
2002 developed into its current form.[2l The craft is launched by hand and
powered by an electric motor. The plane can fly up to 6.2 miles (10.0 km) at
up to altitudes of 10,000 feet (3,000 m) above ground level (AGL), and
15,000 feet (4,600 m) mean sea level (MSL), at flying speeds of 28-60 mph
(451 97 km/h).EL

Endurance: ca 80 min



http://en.wikipedia.org/wiki/AeroVironment
http://en.wikipedia.org/wiki/Unmanned_aerial_vehicle
http://en.wikipedia.org/wiki/Miniature_UAVs
http://en.wikipedia.org/wiki/Military_of_the_United_States
http://en.wikipedia.org/wiki/Military_of_the_United_States
http://en.wikipedia.org/wiki/FQM-151
http://en.wikipedia.org/wiki/FQM-151
http://en.wikipedia.org/wiki/FQM-151
http://en.wikipedia.org/wiki/Above_ground_level
http://en.wikipedia.org/wiki/Mean_sea_level

UAVs Friends or athreat
to all mannedplanes?

500+ UAV projects
In the Western World

UAVsarecchbidaging todals\rapadight)m!



Kontrollert Luftrom

& Senseand Avoick
ARapportering og kvittering
ASikkerhet

A dzNILJIKasv Q &
Asykologi?



IAOPA, at its 23rd World Assembly (2006):

ICAO must develop, and its member States adopt,
uniform standards and recommended practices addressing UAVs

A system reliability and safety

A temporary or permanent airspace restrictions that restrict general
aviation

A sense and avoid standards

A operational control

A operator qualifications, proficiency and liability

A coordination with conventional aeronautical activities
A abnormal operations (failure modes)

A recognition of UAVs as aircraft, meeting the same standards as
other aircraft and aircrew; this will minimize airspace restrictions
and safety impact on general aviation.



Hva skjer | EU?

Les pa de tre neste bildene

Trenger Norge UAV?
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Drivers for the EUROCONTROL UAS

ATM Activity

A Establish optimal involvement of EUROCONTROL

A Involve relevant Agency areas of expertise

A Existing EUROCONTROL resource allotments

A Perspective of the pa&uropean ATM network

A{ 8y SNBASA ¢A0K { argadisationsl y |

A Maintain/improve ATM performance (safety,
efficiencies,..)

A Seek shorterm integration wherever possible

A DeriveATMimprovementsfrom UASechnologies

A Globalinter-operability



Safetyc9 | wh / h b TopPriprifya

w ! I NB O NdhugtbeFidgostedi
safely

w | 2 |-¥siNdaléntlevel &f safety to
mannedaircraft

w | aK2dzZ R y20 Ay ONJ

alrspace users and should not deny airspace t
them

w ! 0 S Ariipyogef AZNAfAr Slla



SESARSINgle European Sky ATM
Research

A Integrate UAS into SESAR Development and
Deployment

A Direct support to SESAR UAS Technology
Requirements

A Integrate UAS into SESAR Development and
Deployment



UAX IS there a market?

: - UASC most rapid growth
UAV Production Value AR aerospgce_g
2009-2018 by UAV Category

Naval - More UAS pilots than ordinar
$2423  67% pllotes educated in the USA

MALE I
$9428  261%

Tactical

sz ees  EXpected revenue >50 billion
\ USD the next 10 years, mosth
- defence.

=T The diillanmankise cad 0% %f of
L Joa total during 200518

- Detect & Avaidlisaaresseeialal
enabler!

Civil

HALE $3400  94%

$11430  316%

($ Billions)

Source: Teal Group

June 2010



The Outlook

UAVs are one of the most dynamic
growth sectors of the acrospace in-
dustry. This Teal Group market study
cstimates that the market will more
than riple over the next decade from
current worldwide UAV expenditures
of about $2.7 billion to $8.3 billion
within a decade.

64% of'the procurement. These repre-
sent higher shares of the market than
for defense spending in general. with
the US accounting for about 67% of
total worldwide defense RDT&E
spending and 37% or procurement
spending according to Teal Group In-
ternational Defense Briefing fore-

high-tech arms procurement world-
wide, with Europe representing the
second largest market and the second
most significant center for high-tech
research, about 20% of'the worldwide
total. The Asia-Pacific region is ¢x-
pected to be the principal market for
UAVs outside the US and Europe, fol-

World UAV Forecast

R&D, Procurement and O&M

($ Billions)
mUS R&D Ig FOVERIFESEE M
g mRoW R&D ORoW Proc.CORoW O&M
6
4
2
0
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

RoW = Rest of World



Sivile anvendelser

About UAS NorwayASNorway was established in January 2008 as the national UA!
organization of Norway. The organization is foofit and independent, open to all
private and public businesses and organizations related to unmaaineG(ft.

21 medlemmer

5dzZAy I RAANYRE YSYy y2Sy (G2SySNX

Nisjebedrifter

Ct SNBE NBYREBNJSRS .'1+3 A €l ffSé¢ &iDANNSC

UASNorwayarrangerte UAS NordiConferenceé2010 (UNC 2010) 24 nov 2010: 80
deltagere fra Europa og USA

Mange konferanser i hele verden, stort trykk!

UASNorwayer organisert i den internasjonale UVS INT som organiserer 1 mill
arbeidsplasser



Non-Military LUAS Applications

Security-Related

Border surveillance (IL, USA)

i ifi Crowd surveillance (CH, CN, FR, ZA)
Scientific & Research (Forest) Fire fighting support (ES, HU, UK, USA)

Aerial photogrammetry (BE,CH,DE,NL) International summit surveillance (CA, FR)
Agricultural monitoring (ES, UK, USA) Maritime & Sea lane surveillance (BE, ES)
Arctic research (DE, NO, UK, USA) Natural disaster site surveillance (CN, IN, RU, USA)
ATM Research (DE, ES) Police applications (CA, DE, FR, NL, UK, ZA)
Climate monitoring (NO) Regional surveillance (Gasa & Occupied Territories)
Coastal mapping (NL) Road traffic surveillance (CH)
Coastal zone studies (NL) Experimentation (AT, AU, BE, CA, CH, CN, CZ, DE,
Crop monitoring (USA) ES, FR, IT, MY, NL, NO, SG, PT, SE, S|, ZA, UK)
Forestry management/research (SE)

Geophysical survey (BR)
Glacier & ice cap monitoring (DK, NO)
lceberg monitoring (NO)

Invasive species identification/analysis (USA)
Marine mammal monitoring (USA)
Meteorological research (DE, NO, USA)
Ocean & sea research support (NO)

Plant growth vigour mapping {USA}

Salt water infiltration detection (NL

Thermal imaging of buildings (heat wastage)
Vegetation identification (USA)

Volcano monitoring (JP)

UAS sensor research (CA,DE,ES,FR,NO,USA)
Wildlife census (ES, USA)

Contractor Supplied Flight Services

Advertising (light-than-air UAS)(indoor & outdoor)
Aerial data collection (AU,AT,BE,CH.ES,IT,NL,SE,UK)
Aerial photography & video (many countries)
Agricultural fertilizer dispensing (CN, JP, KR)
Agricultural insecticide spraying (CN, JP, KR)
Cinema (aerial shots & special effects)

Critical infrastructure inspection (FR, NL)

Forest fire operations support (ES, USA)

Historical monument inspection (FR)

lllegal cannabis cultivation detection (ML)

Magnetic field survey (AU)

Oil & gas pipeline monitoring (RU)

Terrain mapping (BE, DE, NL)

(Nar vi senere ser pa resultatet av noen sensorer sa forstar man hva dette kan
brukes til pa sivile omrader.)
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Launch the 6 pound
~ plane and the powerful
autopilot does the rest
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A UASceatdein Rgtosdy !

Hva skjer pa Rgros? -W” A

September 2009



Grundere, UASC Rgros
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