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Project and Consortium_99+@\9%

U-space
DIODE [D-Flight Internet of Drones Environment] project born in response to the European
Commission's "Connecting Europe Facility (CEF)" funding program.

Objective: contribute to the Distinguished factors:
definition of the regulation to exploit SIMULTANEITY

the airspace up to 150 meters (AGL)
REAL LIFE MISSIONS
SERVICES FRONT RUNNER
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Project Overview HO)DE

Ao S

2 SESSIONS composed by 6 CONTEMPORARY
MISSIONS with unmanned and manned flight
INTEGRATION in the same area

~—— . \ . Sy

- L /S 7
ol N > S T
Demonstration in a LIVE environment, CLOSE to an
AIRPORT

S e

| FrE yEEy & 8

Each mission pursuing a BUSINESS

P s G

VLOS and BVLOS
Professional and Recreational

Different C2 equipment on board
- ~

Search and Railwiy Survey

Rescue
v,
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P Q_
Technologies @work in operational missions H®)DE

\
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*% \Q"\’\ | U-space
(( A)) \:l/ SATcem ‘qzal\fshsnxugmentation
A - Drones
TR Register
. | - CZ Ope-rators
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Pilot/Operat~~ ,:‘./ N i

Several stakeholders

involved
< S e—— VU™
o ATC / ATM
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U-space roll-out by

2019 2022 2027
1 0 L
U-Space ® o ® P
Roadmap
March 2020
Enhanced
DIODE Platform ‘%T@?é'_ Services
Operational Demonstration Exploration Exploration o
RO ESNTIE
= Strategl 6 i
= Weather information
" T‘_aci_‘lP@gistr.ation
" Flight lapningisnagement
Foundation Initial Enhanced Full ) MOfTFé_’IthStical_Geo-fencing
services services services services Traffic information _
= Drone Aeronautical Information
Management
= Procedural interfaces ATC
SESAR 4‘" 2019 World ATM Congress
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o P Q_
Conclusions D)=

A
U-space

DIODE will demonstrate examples of real and practical exploitation
of the U-Space services, in highly complex environment

DIODE is a front runner in the effort of the development of the U-Space regulations

DIODE distinguished factors: strong interaction between drones, demonstration activities will
be executed in a real-life environment, evolution of the Italian roadmap for the U-Space

o Thank you for your attention

for more information:

visit us at @ diodeproject.eu
follow us on FJ @diodeprojectsJu
contact us info@diodeproject.eu

SESAR ﬂ' 2019 World ATM Congress SESAR
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DOMUS Consortium
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Demonstration sites s

*  Where:
»  ATLAS airdrome, Andalucia, Spain.
» ANCORA airdrome, Galicia, Spain.
e Demonstration in both locations will take place simultaneously.

Offce & Hanger
mRe—

e When:
» End of July internal DEMO
> Mid September External DEMO

2019 World ATM Congress | o \%VEaSI,Ii\iﬁg
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Trials of . nUMUS

600 METROS
FWZ; surveillance

OPERATION CHARACTERISTICS i st A : | OPERATION CHARACTERISTICS

Inspection of building facades

Mapping UAS
Crowd monitoring (Smart-city)
Surveillance UAS
Mapping task
Leisure UAV without flight plan
Emergency task

Emergency assistance Normal and urgent deliveries

Emergency assistance e \apping task

Emergency manned aircraft Leisure UAV with Flight Plan

2019 World ATM Congress SE%QR
walking
& “- ‘ e ‘1. L tours




U-SPACE TAKES OFF

PUSh'ﬂg the U- ARBUS £ wrecrsd

space envelope! oA 0 e

v
’\
o UNIFLY 69 !
! OldNnge

KDSNA

Peter Alty — Project Coordinator 4

13MARCH2019 SESAR 4:
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e Operator, supervisor...roles

e registration & identification

* No-fly zones generation

e automatic flight plan validation

e automatic & manual flight permission
e drone location & tracking

* conflict detection/alerting

* Airspace, legislation data

e Automated, web-based core..

* Fusion, air picture, CWP

e Secure gateway, Access Point Network
e Tracking: GSM, ADS-B/1090 MHz,

UNB/L-band
x’ = |
SESAR > 2019 World ATM Congress Q SESAR
- | A Ik
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SESAR

2. Feasibility of the tasks using UTM system

2.1, How would you rate the easiness of the | Ve Difficult Medum Eanyl
the flight preparation tasks: ittt

a) Perform E-Identification O O

b) ConsulVaccess data (Maps, NOTAM, - = 0 0
weather, ATC procedures ) = =

[

Prepare flightimission plan

d) Obtain authorisations ] ] 0O 0O

Wery Easy

Easy to use?

3. Impact of UTM system on your tasks

3.1. How would you rate the impact of the UTM | Ve Negatre
system on the following Might preparation | Messtve
tasks

a) Perlorm E-identification

b} Consullaccess data (Maps, NOTAM, - : -
weather, ATC procedures....) =

€

Prepare flight/mission plan

d) Oblain authorisations O ] O

Data collection &

analysis

{
i

H

1. | hink that | would like 1o uve this system frequantly

2 1 ound the FYSIT UNMRCRERANTY COMpH

\_with the

O|lol ol ol ol ol ol o o &

Oololo|lo|l ool ol ol o] o

Ol ol ol ol ol ol Ol o) o &

€
nnnnnnnnnngg

| rules and regulations, aswell @8 constantly
chaggigins mst ]

o Benefits?

Comments

5 2019 World ATM Congress
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Pushing the U-space envelope?

Fixing tracker btaini Configuring Delivering “live”
performance Obtaining BVLOS “trusted” unmanned/man
including approvals/waivers airspace data ned scenarios

including for CTR

robustness and legislation
in a single HMI
SESAR 4 Demonstrate, assess maturity, make Q SES@R
. walking
X o recomar_n‘_ekr]datl_o—r_\s o 4 tours



What is happening in 2019! SESAR ¥

Site visitor days
Marknesse = 14 May 29/11
Odense = tbd (June) Closure
Eelde = 04 June meetlng
Bretigny = 13 June
Rodez = 26 June

PODIUM VLD Revised
Demonstration Plan

Data collection, analysis and assessment 31/10

: : PODIUM VLD
Solution alignment Deirianstition Repatt

Mock-ups, 17/10

Familiarisation, Flights,
videos, questionnaires, Dissemination
interviews, observations event

Brussels

COMMERCIAL ;i .
UAV EXP® | Awareness

EUROPE



Engage!

ARBUS D wrecasd
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v
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o UNIFLY 69
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SESAR + 2019 World ATM Congress

L (i 2

U-space PODIUM
ST 171 followers
2w » Edited

What will happen in 2019! Lively U-space PODIUM consortium meeting today
planning the flights. videos, interviews, questionnaires and observations leading up
to the visitor days at Odense, Bretigny, Eelde and Rodez before end June ..see more

SESAR

| walkin
S\ ‘i... L y tours °
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These projects have received funding from the SESAR Joint

MEMBER OF x- PR These SESAR Deployment projects are
Undertaking under the European Union’s Horizon 2020 SESAR - x co-funded by INEA/CEF under grant
research and innovation programme under grant *Lx
*

JOINT UNDERTAKING agreement numbers SJU/LC/344-CTR
agreement numbers 763551, 763719, 763599 and 783230. and SJU/LC/345-CTR.
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The GOF USPACE project at a glance

Flight Information Management System (FIMS), supports also cross-border drone operations

= Integrgtioh of UTM and ATM systems e %// MW///W I ‘ ' bors

= Cross-agency / country drone (UAV) information = demonstration »
management system L

Gulf of Finland

= Accessibility of a Common operational piciure =

/J

%

= Enable Joint Operaj[ions / authority collaboration ‘ h‘;Z// /%‘}7;/ oad /”””‘"E“"

Use-cases demonstrate integrating manned and unmanned aviation

Urban drone Model flyers, Est-Fin-Swe International Urban drone Urban Air
fleet opsin general maritime SAR parcel delivery fleet opsin inspection Mobility flight
Helsinki with aviation and exercise in Gulf |l between Tallinn in flights in from Helsinki-
Police drones sharing of Finland Helsinki and controlled forestry and Vantaa airport

intervention same airspace Tallinn airspace utility to downtown

All use cases demonstrate Inspection Helsinki

actual operational needs

This project has received funding from the

SESAR Joint Undertaking under the European

Union's Honzon 2020 research and innoval tion
under grant ag Mo 699238




GOF USPACE VLD - Design & Architecture ao

Authority
(Public Safety)

ATM

Telemetry

g
FIMS U-space Services
Registration
Monitoring e D AN Procedural Ly
Deconfliction (Dashboard) rone |rferface with ATC
\ J
- Situational Overview
Flight Planning Al Strategic Collaborative Traffic Portal/Desktop
Management (Geofences, AIS) Deconfliction Interface with ATC
{ Tracking
Geofences -

USP Supenvisor
PontallDesktop

Unmanned Aerial Vehicle 'x' FLARM
(UAV)

M = =

. Traffic Flightplans Aeronautical Info Aloits Oplf"r::;rs FIMS to FINS
Telemetry Notifications Geofences
surveillance Yasiiad Drones inferUse
Telemetry delegated = s
(Mobile [TEtSmeeY Public (Hobbyist/
Egzgfﬁ’:ﬁ Cnn&r:::_gand Network) U-space Service Provider (USP)

Commercial}

Ground Control Station (GCS)

istrati E-dentification E:’;:%? Tactical l\.li?irga?-;gn
Operators L a Geofencing ai

Operators
(JA)\) Pilots Dranes . - = Pilots Drones
namic Strategic Weather . Flight Plannin . SR
II Telemetry T Information ] Tacking Mgnagememg Monitorig l Flight Plan "%@iﬁ?ﬁ'&:ﬁﬂﬁr
Autharisation
Flight Plan
L J”  Authorisation

| =
= i G
Traffic Information Legal Recording md?;;:r‘::;ﬂdem Digital Logbook ] \ni:r?l::ﬁgnc I. Geofences USP Mobile App
' Geofences : :

. Conflict Alerts
l Flightplan

Cnnfhct Alerts Frepgi:p:»tn 1 Optim. i e
Notifications ssistance

This project has received funding from the

SESAR Joint Undertaking under the European
Union's Honzon 2020 research and innovation
preg under grant ag Mo 699238

remotelD App

hurruk ey BT
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GOF USPACE VLD - Architecture G"ESE

2" ANSP

ATM Services ATM

SWIM Access Point (Yellow Profile)

Data Exchange Layer Mandatory / Unique
Service Registry U-space Services

Authority

FIMS SWIM Infrastructure (UTM)

. - Information
Standardisation Exchange Services

Delegated
U-space Services I|

Supplemental Data Service Provider

Operator ||

This project has received funding from the
SESAR Joint Undertaking under the European
Union's Honzon 2020 research and innoval tion

under grant ag Mo 699238




Bridging UTM and ATM with MosaiX SWIM

Interoperability and standardization are key enabler

Communication

Fire
brigade

4

Military

Frequentis
UTM
Platform

Public
transport

Maritime
forces

® Connectivity

Cross-divisional collaboration between all UTM stakeholders
(e.g. common air picture)

5| Air Traffic Management Public |

Standardization
(ICAO, EUROCAE ...)

Interoperability
UTM/ATM data exchange —
ATM-grade
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DOMUS scope

e U-space initial services (U1 and U2)

 Some specific U3 services:
— Tactical Deconfliction
— Collaborative ATM !
 Smart City use cases

2019 World ATM Congress

C B ‘ th-‘m.L

pre

SESAR
walking
tours



U-space Architecture DuMUS

'%gl'g?________ | ~
; ATM/U-Space Interface System ! kiﬂﬁaa i
(3 (:} B *! Manager | PN
) ' ﬁ |

ATCO ATM 7 | N E ___________
System Privileged
(SACTA) W W W Users
fAuthorities
U-Space U-Space U-Space
Service Service Service
Provider A Provider B : Provider n

A

.
W
UAS 1 1’]5?%%9 §§IC§
UAS 2
UAS m

SESAR
, walking
'i tours



Demonstration sites DuMUS

e  Where:
»  ATLAS airdrome, Andalucia, Spain.
» ANCORA airdrome, Galicia, Spain.

e Demonstration in both locations will take place simultaneously.

Office & Hangar
i -

»  End of July internal DEMO
» Mid September External DEMO

2019 World ATM Congress o \?v%?ﬁ\iﬁg
(B £ soh )l & Voo



DuMUS
Trials of . nUMUS

OPERATION CHARACTERISTICS

OPERATION CHARACTE

) Inspection of building facades
Mapping UAS

Crowd monitoring (Smart-city)

Surveillance UAS
Mapping task

Leisure UAV without flight plan
Emergency task

Emergency assistance Normal and urgent deliveries
Emergency assistance I Mapping task

Emergency manned aircraft Leisure UAV with Flight Plan

2019 World ATM Congress SESAR

(R & i) @ ver




DOMUS main ideas DUMUS

e Real business model scenarios under U-space operation.
 The architecture will have a federated approach.

e Ecosystem Manager responsible for critical services related
to safety, security and privacy.

e The drone operators connect to U-space through the U-
space service providers.

tours

2019 World ATM Congress SESAR
2
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GEOSAFE PROJECT ATM
CONGRESS PRESENTATION

13th of March 2019




I THE ISSUES OF THE CIVILIAN DRONES MARKET

Extend the use of
civilian drones to
professionals

Vv

Automated drone flight

in rural & urban
airspace

Vv

F
.

Guarantee a safety &
security rate

THALES Enm -‘(t - ,!_.gn__n.m::n_g‘;%; Atechsys hl HMAP 0



INTRODUCTION TO U-SPACE

U-space is defined in the U-space blueprint These services will be based on these functions:

document as a set of services designed to support E-identification
safe, efficient and secure access to airspace for

large numbers of drones. The deployment of U- Security

space is foreseen in an incremental manner: Telemetry

e Ul : U-space fondation services Tracking

 U2:U-space initial services V2V (Vehicule to Vehicule Communication)
* U3:U-space advanced services V2l (Vehicule to Infrastructure Communication)
U4 : U-space full services Communication, Navigation and Surveillance
Detect And Avoid
Emergency Recovery
Command and control
Operations management

THALES Bl I ARMAR S



I GEOFENCING SOLUTION

THALES AN - AAAAAA ¥ Atechsus AIRMAP 8



DESCRIPTION OF THE GEOFENCING SERVICES LEVEL

Pre-tactical geofencing Tactical geofencing Dynamic geofencing

The service provides the The service brings the The service targets the drone
operator with geo- possibility to update the itself and then this service
Information about operator with geofencing requires connectivity to a
predefined restricted areas information even during the geofencing  system that
(prisons, airports, etc.) used flight allows the data to be
during the flight preparation updated during the flight

Full services

Extract from European ATM Masterpan

_ e
THALES S 13-}; - g Aterhsys AIRMAP 8




DESCRIPTION OF THE GEOSAFE PROJECT

To establish state-of-the-art One-year long flight-test Propose recommendations
geofencing solutions campaign for future geofencing system
regarding U-space regulation definition (CORUS),
Sustain technological
improvements for enhanced
geofencing system.

CORUS : Concept of Operations for U Space

THALES A 4 ARMAP  §



GEOSAFE TEST OBJECTIVES

Assessment of available flight planning solution available

Drone operation near a Restricted Area / within a geofenced volume / in degraded environment
Assessment of restricted area data update during the flight / UTM tracking

Assessment of navigation system performance

Assessment of geofencing UTM services, in flight data Evaluate the Geofencing
feature available on the market update, assessment of solutions on operational drone
navigation system performance mission

THALES SEHmomm ra'h §

— Atechsys AIRMAP 8



Schedule & VLD (Very Large Demonstration)

Jan 2019 July 2019

Tests realization Results and Recommendations VLD preparation VLD

Final demonstration focus:

- Highlight the results obtained during
Final demonstration will show

several drones from different
types flying near restricted area
in a UTM context

the test period

- Show the technology readiness level
of existing geofencing solution

- Show link between active geofencing
services and UTM services

VLD : September 2019
Atechsys, Pourrieres, France

e
THALES — AN - ACROWAPDER Atechsys AIRMAP 8
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I ATM Master Plan & CORUS

Pre-tactical geofencing

The service provides the operator with geo-information about predefined restricted areas (prisons,
etc.) and available aeronautical information (NOTAM, AIRAC cyde] used during the flight
preparation,

This service requires the identification of accredited sources and the availability of qualified geo-
infgrmation related to restricted areas,

This service provides information that allows the drone operator to make wie of the geofending
capability of the drone.

Tactical geofencing
Compared to ULl pre-tactical gecfencing, tactical gecfending brings the possibility te update the
operator with geolencing information even during tha flight

U3 — U-space advanced services

Dynamic geofencing

Compared Lo tactical geofencing in U2, the dynamic geolencing targets the drone itsell and then this
service requires data-link connectivity to a geolencing system that allows the data to be updated
during the flight.

[SESAR JU]: European ATM Mastor Plan: Roadmap for the safeintegration of drones into al
classes of airspace

Service or Capability

level

Features

Pre-Tactical Geo-Fencing

U1

i Information provided before flight. The user should have

| access to AIP and NOTAM defined geo-fences in a form that
{ can be used when planning and that can be loaded onto the
| drone if it has geo-fence fence features in its navigation

| system

On-drone Geo-Fencing

U1

Tactical Geo-Fencing

U2

| The ability of the drone to keep itself on the correct side of a
geo-fence by having geo-fence definitions (location, time,

i height) within its navigation system

| This service delivers to the pilot and for drone operator
updates to and new definitions of Geo-Fences occurring at

| any time, including during flight.

| The creation of geo-fences with immediate effect may (tbd)
require that they are defined outside the AIP. (See below)

Drone Aeronautical
Information Management

U2

i U2 may (tbd) include a non-AIP repository of Geo-Fences. The
| Drone Aeronautical Information Management service
includes all information coming from such a source,

i combined with information from the AIP and NOTAMS

| together with any other drone relevant sources,

Dynamic Geo-Fencing

U3

Table 8 Geo-fencing in U-space

| This service delivers updates and new definitions of geo-

i fences directly into the drone, even in flight. This service

| relies on capabilities of the drone in U3 to receive
communications from U-space and to deal with geo-fence

CORUS

S
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