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100 years with ATM solutions
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GAREX® VCCS Communication
NORMARCE® ILS & Navaids

INNOVA™ ATM Tower Systems
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Agriculture Mobility & Logistics & Emergencies Inspections &
Transport Delivery & Security Photography
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Samfunnsnyttig skonomisk vekst

Drones impact on the UK economy 2030;
PWC (report highlights)

/50.000 drones in the European skies in
2030

76 000 drones in the UK skies

628 000 jobs in the drone economy

£42bn increase in GDP

“Drones are becoming an increasingly
familiar aspect of life and work in the
UK today, playing a growing role in
areas ranging from emergency services
to construction to oil and gas. But this
is just the start”
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76 000 drones in the UK - skies
628 000 jobs in the drone economy

£42bn increase in GDP

“Drones are becoming an
increasingly familiar aspect of life
and work in the UK today, playing
a growing role in areas ranging
from emergency services to
construction to oil and gas. But
this is just the start”
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Daniel K. Elwell, Acting Administrator, FAA;
July 15, 2018

“For instance, we expect as many as
3.5 million drones in the United States
by 2021. This would be more than 10
times as many drones as we have
registered manned aircraft. We have to
ensure the safety of other aircraft and
people and property on the ground.”
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Daniel K. Elwell, Acting Administrator, FAA;
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Norske nasjonale strategier

og virkemidler

Norges dronestrategi; Departementene
Nasjonal transportplan 2018 - 2029

TRANSPORT 2025 er Forskningsradets
strategiske satsing pa forskning og
innovasjon innenfor transportomradet og
omhandler veg, bane, sj@ og luft

Demonstrasjonsprosjekter

indra




EU finansierer FoU, demonstrator og utrulling

EU Aviation Strategy: —_—

= Forslag fra EU-kommisjonen lansert
desember 2015, stadfestet av Parlamentet
hgsten 2016

= FoU, fullverdig industrialisering og utrulling
er et av fundamentene i strategien

= "Both development and deployment activities
require appropriate financial support.” (side 6)

= "enabler of growth, innovation and digitalization” TM
(side 14)
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U-Space

"U-space is an enabling framework designed to facilitate any kind of
routine drone mission - even in the most congested environment -
while addressing an appropriate interface with manned aviation and
air traffic control, ensuring safe and secure access to airspace for
drones.” (Slightly rewritten from SESAR JU - EU)

m U-Space - EU initiativ for
digitalization and og automation of
high volume drone traffic

m Roadmap for specific services
making U-Space operationally
possible

m Interoperability with ATC

m Participation from all stakeholders
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Drone users/operators: )
Offer fair, flexible & open aCcess to the airspa

Open up drone services market

Citizens:

Offer new & innovative services

Ensure safe & secure
S
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U-Space Roadmap

Planlagt evolusjon over tid

Vil stgtte gkende grad av
kompleksitet

Drives frem av prosjekter i U-Space
under Horizon 2020

Kompleks og tidkrevende
prosjektgjennomfgring

U-space
full

U-space services
advanced

services

U-space
initial
services
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Nokkelprosjekter i U-Space

CORUS DOMUS

= Concept of Operations for » Demonstrator for multiple
European Unmanned Traffic tienesteleverandgrer i U-
Management Space

= Stort antall interessenter » |edes av ENAIRE
deltar

= Fullt set av U2-tjenester

= U3: tactical deconflliction
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UTM

Unmanned Traffic

Management
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Interoperabilitet mellom ATM og UTM

(Class (Class
FIG) C/D)
VLL

i) I! -i-l ”

* Very Low Level Airspace (VLL) — 500 ft / 150 m kan overlappe klasse C/D
« Pa sikt vil effektiv bruk av UAV kreve ny klassifisering og prioritering av kontrollert luftrom
» Pa kort horisont vil integrasjon ATM-UTM veere avgjgrende
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Drone CRASHES into Boeing /37
passenger jet coming in for landing

Safety concern!

US Military Drone Crashed into
‘CONC‘SI{‘NS OVER DRONE SAFETY GROW rond | Cargo P|ane

Drone collides with q ;I in Afgh
- y g . o e

indra



Neo UT'M Roadmap

Diversified SW service layers

Generation Phase |

2. Flight plan Location &
Activity
3. Geofencing - Manual

Services

Flight plan Req. & Ack.

Phase ||

Corridor - assignment &
rerouting management
Geofence - automatic,
static & dynamic
Messaging UTM <->
Drone Operator
Tracking & time
stamping

Phase Il

/. Autonomy & safety
8. Efficiency

Safe, secure, green
drone operations
that also respect

privacy

Level and System : different scales of level

N

Aeronautical other domains
CNS/ATM CNS/ATM embedded (nuclear,
software railway...

ESARH, SAM, ED128/ IEC 61508,
ECxc | CD199/PO278  hoi788  Ensoizs..
SWAL 1 AL1 3

SWAL 2 AL3
SWAL 3 AL4
SWAL 4 ALS

mo 0®»
@
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Safety requirements SWAL 3

SWAL 3

SWAL 2
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App — interface to ATM
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App — interface to ATM
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UTM - interface at ATM

Flight Data Display OR) CWP Main
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Knut Olsen
97 23 55 63
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UTM Cloud Service Architecture

Drone — loT device

UTM Airspace Regulator /
Authority

Drone Operator #n

WEB APP

N,

Drone — loT device

— =

UTM Service Provider

«lUTM»
As-a-Service or installed

Indra Cloud Service & Data Center

Application Front-ends
Applications

Procedure (Flight Plan,
Emergency, ..) processing
BEIEHENS
API - Asterix
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UTM Service
Providers -
Other areas

ATM Service
Provider

«UTM» as-a-service
dataintegration

3rd Party Data Providers &
Users

ACC
Customs
Weather services
Security & Public safety
Environmental monitoring




“Norge har potensial til a bli et foregangsland i bruk av droner” (Norges

dronestrategi)
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“Norge har potensial til a bli et foregangsland i bruk av droner” (Norges

dronestrategi)

Hva med Sverige?

indra 23




Oppsummering

Skandinavia, utenfor U-Space, kan agere raskt og i hgy grad med samme malsetning
som U-Space

Hgy industriell kompetanse, der sikkerhet vil veere kjernekompetanse

Vi henter kompetanse fra flysikkerhetslgsninger fra ATM for implementering av UTM
med et tilstrekkelig sikkerhetsniva for bade bemannet og ubemannet flytrafikk

« Avhengig av at det finns finansierte prosjekter med bidragsytere fra regulator,
ANSP, myndighetsfunksjoner og luftromsbrukere, samt

 Infrastruktur for services, cybersikkerhet, kommunikasjon og navigasjon
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