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“Drones”
* Everywhere

* Many applications: industrial, governmental, academic
e Fast growing industry

Drones in activity (K) 2025 2035 2050

Government ~395 ~415
&
Commercial
~7 000 ~7000 ~7 000
Leisure l

SESAR’s European Drones Outlook Study (Nov’16)
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DRONE INDUSTRY INSIGHTS

Global Overview of 700+ Enterprise Drone Applications 2019

Industry Sector?

Global Share of Drone Applications?

Health Care and Social Assistance

Arts, Entertainment, and Recreation

Public Administration

Real Estate, Rental & Leasing, and Industrial Plants
Transportation and Warehousing
Educational Services

Agriculture

Construction

Mining, Quarrying, and Oil and Gas Extraction
Insurance

Energy (Utilities)

Repair and Maintenance

Information

Safety & Security

Professional, Scientific, and Technical Services

@EOEOEOOEOOOOOOO

! according to NAICS (North American Industry Classification System

? based on publically known enterprise drone projects [not including recreational applications) Source: DRONEN.com Date: January 24™ 2019 DRONE INDUSTRY INSIGHTS

<3

4

M’(r

] ||I||
%3
5 G

ke

© 2019 all rights reserved | DRONE INDUSTRY INSIGHTS | Hamburg, Germany |

X Q

W North America WEurope MAPAC © RoW

DRONEIl.com

Paloma Carrasco / pcarrasco@catec.aero



10/12/2019

x®

r\ CENTRO AVANZADO
de TECNOLOGIAS
3 %d  ACROESPACIALES

DRONE INDUSTRY INSIGHTS
£
DRONE MARKET SIZE AND FORECAST 2018-2024
:
$14.1b USD CAGR: 20,5% $43.1b USD
2018 / 2024 ;
$18,4b %J
$11,9b ;
$9,7b =i
$4,5b L)
. . =
NORTH AMERIGA s .
$0,3b b Asla
- $1.06 _MEA._
- $1,2b
SouTH AMERICA #0,5b
—
OcCEANIA

_ . DRONEII.com
Source: DRONEIl.com Date: March 129 2019 DRONE INDUSTRY INSIGHTS
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* Autonomous operation of Unmanned Aerial Vehicles
e Qutdoor obstacle-free environments
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e \What about cluttered or GPS-denied areas?
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3D Perception

e UAVs move in a 3D world
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3D Perception
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UWB Sensors

3D Pointcloud sensor
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measurements

Nanotron [ e ]

Quster Lidar
64 channels

Pointcloud 3D from
the UAV view

[ Environment map ]

[ Odometry ]
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Ground truth

* VICON — motion capture system
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Documentation Browse Software News Download

http://wiki.ros.org/amcl3d

amcl3d

Distributions
ROS/Installation
ROS/Tutorials

Documentation Status

Pack Link:
Package Summary ackage Links RecentChanges
Code API amcl3d
FAQ ,
Change List Pagina
Adaptive Monte Carlo Localization (AMCL) in 3D. REEe Edicion (Texto)
: Edicion (GUI)
amci3d is a probabilistic algorithm to localizate a robot moving in 3D. It uses Monte-Cario ~ DePendencies (6} omason
Localization, i.e. a particle filter. This package use a laser sensor and radio-range sensors heann=icbi(l] Suscribirse
to localizate a UAV within a known map. e
L
https: ithub.com/fada-catec/amcl3d
ps.//g .
[ fada-catec / amcl3d ©Unwatch~ | 4 | WsStar | 11 YFork 3

<> Code Issues 0 Pull requests 0 Actions Projects 0 Wiki Security Insights Settings

Adaptive Monte Carlo Localization (AMCL) in 3D. Edit

Manage topics

{D 19 commits ¥ 4 branches 9 0 packages © 2 releases 42 0 contributors s Apache-2.0

Branch: kinetic v Mew pull request Create new file | Upload files = Find file Clone or download ~

kinetic
kinetic-devel

kinetic-parallel  kinetic-tests
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http://wiki.ros.org/amcl3d
https://github.com/fada-catec/amcl3d

* New release (December)

- Unit Tests (Google Mock)
- Code Coverage
- Doxygen documentation

- More data (rosbag and map)
- Update of Wiki-ros & Readme (GitHub)
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Ouster lidar 64 channels (non-profit research): 8.000 S (12.000) S
Ouster lidar 16 channels : 3.500 S
Kit 3 nanotron sensors: 700 €

Range nanotron : Up to 50 m (depend of the environments)
* We had tested up to 30m (accuracy 10cm depend on the calibration)

Range lidar : Up to 100 m (accuracy 1.5-10cm)



