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Researching innovative solutions for 14/03 World ATM Congress

U-Fiyte will be presenting at the GUTMA Session of the World ATM Congress 2018 in
sadrid on the 14th March. (more_)

drone operations and applications

AIRBUS

Latest News

intel.

MoU between Intel and Maynooth Radar and RF technology testing Visitors to U-Flyte from European

University & U-Flyte O February 22,2019 Space Agency
Radar testing: February 2019, Waterford The

& U-Flyt= @ March 5, 2019 : N & U-Flyt= @ December 10, 2018
Maynooth University and Intel Ireland signed a UFlytetsamwent'to Wate_' ord in Febiruary U-Flyte hosted a visit from ESA Phi-lab,
2019 to test a number of different radar and

Memorandum of Understanding (MoU) today ‘ 3 Techworks Marine and Skytec. MU work was
to establish a strategic partnership for RF systems for the detection and location of... presented to ESA Phi-lab director and
research and innovation, and to nurture future Enterprise Ireland, and discussed

talent. This will build on... opportunities to engage with

h. Ma.ynoo.th facilities/expertise available.
University

National University
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Uflyte.com

U-Flyte Research Platform

Swarm Flight Planner
Cloud work-flow
Real-time processing

Search & Tracking

* Machine Learning
e Feature Search/Detection
* Object Tracking

Scheduler
Optimised flight plan
Priority, Risk, Performance

S

S9JIAID

3D Model (Sparse Voxel
Octree)

Risk Modeller/Attribution
U-Space Topology Builder
U-Space Model Update

Air-Traffic Multi-agent  Traffic Conflict
Updates Optimisation Manager

Weather

Flight-Planning A*/Dilkstra's
System Routing

Emergency Event

Alerts Simulation
Manager

* Blockchain

* |ID-Registration
e Cybersecurity
* Privacy

* Real-time Data
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U-Flyte Aerial & Drone Test Platforms




U-Flyte Sensors

Gimbal Video/Cameras MicaSense Altum

2-axes, 3-axes gyro-stabilisatio
4k, 1080p, 32MP, 120fps

FL| R Vue Thermal 7um—13 um

Velodyne VLP-16
GeoSLAM ZEB-Horizon
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U-Flyte Ground Station

WALKER




Waterford Airport Testbed

* EIWF interest in supporting Drone R&D "
* Good location, un-cluttered airspace
e CTR (10nm,7000’), Tower, ATC erford

Easy access to Celtic Sea/Atlantic
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U-Flyte Research : Artificial Intelligence (Machine Learning)

Deep Learning (Convolutional Neural Networks)
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Semantic Segmentation (Feature-Learning)

* Kernel based

K-Nearest Neighbour (supervised/un-supervised)
Random Forest

SVM

Histogram of Orientated Gradients (HOG)




U-Flyte Research: U-Space Graph & UTM

School Yard
Fundamental Elements
\ * Constrained/Un-constrained Airspace
/ * Airway Topology (Cell, Link/Node)
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Un-covered
Car-park

Buildings

Traffic De-confliction
Optimisation (Path, Travel-time, Arrival-
time, Departure-time

Emergency Event Handling
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U-Flyte Research: Artificial Intelligence: Reinforcement Learning - UTM Control

Drone/Unitary
...free for all....
State s,,, Agent

Sud

Reward r,,

Action a,

Un-structured

U-Space Environment
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or somewhere between?

UTM/Universal

...organised/optimised....
Super-Agent

Structured

U-Space Environment

Action a,




Drone Industry Map (2019)

SECTOR v

® Accelerators & Investors
Associations, Networks & Media
@® Drone as a Service Providers
@® Drone related Services
® Hardware Manufacturers
Research, Training, Education & Test Sites
® Software Manufacturers

Source: Droneii 2019



Development of UAS Platforms™* by Continent

Mumber of UAS platforms

g

North America 673

Asia

South America - 52

Australia / New Zealand - 40

africa [JJJ 36

*Unique Drone Platforms

Source: Association for Unmanned Vehicle Systems International (AUVSI) and the Danish Technological Institute, 2018/2019



Unmanned Traffic Management (UTM) Systems - USA

Additional UTM
Data (TBD)
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U-Space Services - Europe

efficient and secure access to airspace for large numbers of drones.

S\ .
U S p a C e A set of new services & specific procedures designed to support safe,
h

1 project
Concept of Operations (incl. U-space architecture)

8 projects
; Higher level of automation

Aircraft systems
Ground based technology
Datalink

Drone information management
Security & Cyber-resilience

4 demos

2017 2018 2019 2020'
. R&D . Demonstration ‘& Roll-out

@ Foundation @ Initial Enhanced Full
* e-registration » planning & approval e capacity * integrated interfaces

* e-identification * tracking management with manned aviation
» geofencing + airspace dynamic information e assistance for * additional new services
* procedural interface with ATC conflict detection



Anatomy of Drone Airspace: Majority of Activity - Very Low Level (VLL)

~ High Speed Transit

120m

100m ]

80m - Low Speed Transit
60m -

ol © ot & Landing
Om _

Typical Drone Activities

Persistent Non-Persistent

City/Urban

Critical Infrastructure
Precision Agriculture
Package-Delivery

One-off mapping
News-gathering
Emergency Response
Air-Taxi




Wind Farms : Analogue for Drone VLL Airspace?
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Drone Test Corridors: Key Components

¥

BVLOS Corridor

Certified, safe,
regulated and secure
drone testing
environment for
experimental flight
performance, data
gathering & logistical
tasks

Digital Risk
Model (SORA)

3D Risk Model
incorporating
Topography,
risk zones,
Human Activity

Drone Ports

Self contained drone
ports designed. Fully
automated IP rated
weatherproof
stations with
integrated robotics;
land/T-Off, Charging,
Pick-up/Drop-off,
Storage

A\

Low Airspace
Monitoring

Cooperative and
non-cooperative
airspace surveillance
with integrated ADS-
B, RADAR, RF &
Optical sensor
surveillance

Q)

Connectivity

Robust
Communication
for C2, Data
Link,
ATM/ANSP




Potential Drone Cargo Airbridge (e.g. France to Ireland)

‘Sheffield
e ®

e R T
United Kingdom

(M54

e | * 250kg to 1Metric Tonne Cargo
e Secure Drone Corridors &

Drone Ports

B T R * Automated drop-off/pick-up,
f T peady 1 charging
¢ ;Havrg}?per ,gmgmc \, {,

J
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e Automated UTM

* Round the clock Operation

€Rennes

® {£501]

SPays de'la'Loir




NEW DEMOS

EXISTING DEMOS

Europe’s U-Space Demonstrators & UTM Test Corridors in USA

DIODE

DOMUS

EuroDRONE

GOF

SAFIR

VUTURA

GEOSAFE

PODIUM

SAFEDROME

usIs

r

U-space demo coverage

SAFEDROME

PODIUM
GEOSAFE

~
U-space

Integrated Pilot Programme (IPP)

A

L

o

Source: https://www.faa.gov/uas/programs_partnerships/integration pilot program/lead participants/

U-SAFE Test Corridor(Ney York State)



https://www.faa.gov/uas/programs_partnerships/integration_pilot_program/lead_participants/

Summary

Re-definition of Very Low Level Airspace operational
environment

Increasing reliability on technology (Sensors,
Connectivity, Computation) to ensure Drones fly safely &
responsibly

Gradual move towards BVLOS ‘over the hill’ operation

Entrance of new players to provide U-Space
Service/UTM Systems

Increase of machine-on-machine, taking humans-out-of-
the-loop, decrease the need for drone operators

Emerging role of in Artificial Intelligence/UTM; UTM will
control drones. Al will control UTM




Next Steps to consider

Work together with IAA (and other relevant stakeholders)
to design/build/operate certified, multi-thematic (low-
cost) drone test corridors across Ireland — establish Ireland
on the International Drone Testing/Certification stage

Localised Operation
BVLOS

Test Corridors
U-Space/UTM

Increase participation in European/International Drone )
Technologies/Operations development programmes .

Identify key niche RTDI area where Irish Drone
tech/services companies can lead & develop

Initiate some initial Drone test corridors over next 3
months to 6 months




Drone Industry Day, Tues 18" June 2019, Maynooth University

DRONE INDUSTRY SYMPOSIUM

2019

NEW BUSINESS OPPORTUNITIES AND RESPONSIBLE DRONE
OPERATION IN A RAPIDLY CHANGING DRONE TECH WORLD

WHO: End-Users of drone data/services, Professional Drone Operators, Tech Developers,
Entrepreneurs & Regulators e ‘ OI I I e
WHERE: Maynooth University

WHEN: 18th June, 2019, Registration opens @ 8.30am for 9.30am kick-off.

AGENDA

Introduction

Keynote
* Drones: EU Perspective Jean-Pierre Lentz (European Commission, DG Grow)
* Drone Tech Landscape Philip Butterworth-Hayes (Unmanned Airspace)

* Autonomous Drone Delivery Startup Alan Hicks, (CTO, Manna)

PGP, - More information

L smp UFLYTE.COM

3.30pm Close

REGISTER FOR YOUR FREE PLACE HERE: WWW.UFLYTE-DRONE-SYMPOSIUM.EVENTBRITE.IE
Registration closes 11® June 2019

LLELYTE A STRATEGIC RESEARCH PARTNERSHIP, COORDINATED BY MAYNOOTH UNIVERSITY AND FUNDED
BY SFI & INDUSTRY PARTNERS
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