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ADACORSA is a project to develop sensor and communication
technologies for drones, with the strategic aim of:

» Helping unlock potential in long-range BVLOS (beyond visual line-of-sight)
drone operations
« Contributing to higher public and regulatory acceptance of drone use
* More robust and reliable technologies, better sensors via fusion and
more reliable communications via integration of data links
» Further strengthen integration of automotive and drone industry
« World-class sensors from automotive industry

« Commercial off-the-shelf data communication technologies and
services

» Design for automotive-style efficient production of components and
subsystems
+ Align with new and upcoming European and world-wide regulations for
drones

» Focus on the Specific Category via approvals under the SORA
procedure
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ADACORSA - Why — what — hoW

» EU ECSEL project, May 2020 to April 2023
« 50 partners, total budget 42 MEUR
« Lead: Infineon, Germany

* Most participants from: Germany (12), Netherlands
()

« Finnish sub-consortium: Tampere University, Nokia,
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Provide European technology to render drones as a

P rOJ e C-l- safe and efficient component of the mobility mix, with

differentiated, safe and reliable capabilities in

ViS i O n g;feerr(;?iicrj]sl?eyond visual line of sight (BVLOS)

Utilize automotive sense and control fechnologies, as
well as commercial off-the-shelf communication
technologies, and apply innovative security features to
reach adequate safety levels for modern unmanned
aviation.

MIssion

« Develop technologies for operations beyond visual line-of-sight
o Regulatory framework: EASA Specific Operations Risk Assessment (SORA)

« Develop technologies that contribute to increased trust in civilian drone operations
o Higher reliability of data and communications increase trust
o Increased trackability of drones, tfransparency of operations

» Bring relevant automotive technology to the drone industry
o Cost-effective and tested on ground

* Leverage European primacy in automotive technologies and strengthen industry’s
capability in cross-domain technologies
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Motivation for the Europedn elec
INndustry
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Long-range drones is an important topic for European
competitiveness:
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« Urban air mobility is gaining acceptance among European cities
o Supported by certified drones and common regulations
o Mobillity of goods, e.g., parcel delivery up to 5 kg

« Drones are the fastest-growing aviation market segment
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« Untapped economic potential in long-range operations to be
unlocked

P

« Competitive manufacturing requires automotive-style supply
chains

« Europe has the right mix of research, manufacturers and
regulators
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ADACORSA - Supply chains
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ADACORSA - Forest
Inventory at the edge

- Data feed (camera, LIDAR, other sensors) collected by the
drone

« QOver the canopy: tree heights, locations
« Terrestrial flight below the canopy: log width, species

« Drone and onboard computing by Avular (NLD)
« Algorithms by Katam (SWE) and University of Lund (SWE)

« Post-flight analysis at the edge computing platform by
CrossControl

« Moving the analysis from cloud to the Al-powered edge
at the field
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Device topology

Ground vehicle
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Onboard edge computer

T

Onboard control bus

Communlcatlon
gateway

l

o "O:0:0° 0" OO0

0.0.0.0.0.0.0°"

R e A A ")
0.0.0:.0.0.0.0°

Controllers, 1/0 devices

Sensors

LiDAR, cameras, etc.

Google Cloud Platform

icrc

o] Azu re

Cloud services

crosscontrol

making machines smart, safe and productive

" Horizon 2020 )+(
ECSEL : : Europgan. European Union funding
Joint Undertaking kel Commission for Research & Innovation ADACORSA



CrossControl -

7 I |
Container [l Container il

edge platform el P

© o

. . . Camera Camera
. . . . Cloud runtime Cont t
- Application nodes communicate with | D STaner e
each other locally using ROS2 o 1
T . o
« Remote communication is done via cloud AA A Backend Service
In.l.erfoce device device device L
« Cloud interface is used to Physical network
« Deploy all containers Device - A ot
« Communicate with cloud backend " Comamer ) | Comamner [ S oo Azire
service ROS2 node [ ROS2 node (7 Ve

« Communicate with other machines %I @

« CC Linux image contains basic blocks for
bU||d|ng The SYSTem ‘ Cloud runtime U ‘ Container runtime U \ AR
.. '\g

Communication
gateway CrossLink
TG

« Cloud runtime Other
machines
« Container runtime

| CC Linux

« Drivers for the Al devices and sensors CE e
Co n r rol ECSEL ) Europe'an. ES::;::;?JZH?M funding ‘
making machines smart, safe and productive Joint Undertaking COMMESSION £ For Ressrch & lmocvation ORSA



Edge software stack

» Distributed architecture based on ROS2

« ROS2 application code is divided into packages which
can be considered as containers for ROS2 code

« Atruntime, an executable within a ROS2 package
launches a new process, an “ROS2 node”

« ROS2 nodes communicate with each other via ROS2
middleware interface, and they may reside on different
application processes or another computer

Detecfion topic | _

Subscrive %\, Publish
.fl \\‘
— 3
; K N,
CCpilot v7 00 " CrossCore XM Q
” o
o yd N — 7
e N 7 Camera
Visualization Inference Node Node
Mods DDS/RTPS
Y
K o
4 /Publish
Subscribe Y, S
Image topic e
Camera

control

making machines smart, safe and productive

User ROS2 Application Code

©

Fython Package

1 Executable 1 1 Executable 2

)

C++ Package @

t Executable

I

Python library

ROS2 Client Wrapper

C++ library

Third party library

( RO52 Client Library

\__/

)

ROSZ Middleware

( ROSZ Middleware interface

\__/

CpenSplice RMWY

FastRTPS RMW

Third Party RMW

)

DDS

)

PrismTech OpenSplice eProsima FastRTPS

Third Party DDS

\/ ECSEL
Joint Undertaking

European

Horizon 2020
- European Union funding
Commission for Researc h & Innova tion

DDS agnostic

ROS52 agnostic



CrossControl SDK — open platform for rapid application

development

Software Application Tools
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Meet ADACORSA online at EFECS

For a green
2021 (European Forum for Electronic CS Er&?occ;mpeuuue
Components and Systems) ;
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