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Our world-class team Our A-class office Our robotics testing lab

A-location in the
smartest region of
the world

The birth ground of
Philips & ASML and
up until now already
9 - time robotic
world champion!

6500m2
of floorspace
Largest indoor =
drone cage - 3
in Europe | I |
~ Welcome to Avular . 8 p

|1} i
Outdoor and indoor || | ’,J [T . ‘
robot testing spa
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Tailored
Robots

Taylor-made mobile robotic
solutions

Robots for
Research

Off-the-shelve modular
robotic platforms

Drones for
Our Security

Off-the-shelve family of
drones
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A family of mobile robotic systems

Our autonomy hard- &
(Al) software blocks at
the core

Integration of our autonomy
core (hard & software) in
other machines

Our Origin, the foundation Our Vertex, a fully EU-
for new driving owned autonomous drone
applications platform

-

Our Apex, the first step
towards our flying
family-of-systems
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One Platform
Endless Applications

Avular Flying
Unlimited possibilities

Airplane
inspection

Defence

Windmill & Solar

inspection
(on/offshore)

Perimeter
control
Building
inspection
Alternative
Inspection use-cases Emergency
surveillance
Construction
site inspection
ESS

Powerline .
inspection Security

surveillance
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Avularsrole in AIRTuB2

« Provide drone platform = Apex, hexacopter

« Automate & orchestrate complete mission workflow
« Automated failsafe behaviors

« Automated flight navigation

* Vision-based landing on dock

« TJogether with NLR oversee all flying related integration & testing
« Certified facilities = experimental alrborne systems
» Terra Inspectioneering to operate the AIRTUB2 airborne system
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AIRTUB2 - System of Systems

Drone Operator

Apex platform
hardware

AIRTuB2 System

-

uto Flight Navigation

Crawler
“ stack

Crawler
hardware

Inspection system

UT sensor ]
Lifting
mechanism

dows P(

Nest housing
hardware

Mest interfacing
Software on the
Jetson

Data gathering &
Communication
system

Windows PC
interfa ]
software on

Jetson




Strategic system integration — Prove reliability & safety

System Integration
Apex

*

Crawler

Apex/Vertex

+
Automated flight
navigation stack

Crawler
+
Inspection
system
+
Data gathering
&
Communication
system

Nest
+
Crawler
+
Inspection system
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AlIRTUB2 - Software modules
« Numerous software interfaces to
orchestrate & track

Avular Flight Controller

IShared ROS domain

* Inherently safe drone operation | Sharea RS2 contguraton

parameters {e.g. RWM, .f‘«‘.‘ul.ar Cre03 SDR_I:"En.t
domain ID) | (topic names remapped)
® / \‘ R u B m ‘ SS | O n C O m J[ rO ‘\S d rO n @ igation commands: Position, velocity, accelerafion commands

. B Javigation data: Drone state estimate, sensor and flight state data
th rou g h all A p‘ AIRTuB Mission Goordinatar }4 i
J

Mission state and commands

« Does not directly intervene with

‘r Y crawnler on blade V ) \f
Vindows PC interfacing

ﬂ ‘ g ht CO n t rQ LS 3D LiDAR interfacing — Moblec's Mavigation Crawler interfacing softur Mest interfacing Dock landing

software Software software software software

« Always keeping drone stable

3D LiDAR Crawler Windows PC EBottom camera
* Motors-
Encoders

Legend Awular N

platform s« e .‘i_t_and:ard e
P —— ROS Inferface

Avular

(" Avular sta
(Mest G Station
Compute ng network
J AIRTuUB connection to the drone via
NestFly i | € specific__y, Herelink)

Software module interface
Nobleo /

- _ Wireless:
« — interface >
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Mission Coordinator

« Modular behavior tree design

« Easytotest sub-sets of the
system in isolation

« Easily reconfigure based on
integration insights
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Drone specifications

« Set out to develop "system of systems’ under 25 kg MTOW

« AIRTUB2 system now targeted ~35 kg MTOW
« Continuous development of Power Delivery system

To meet safety standards

Adapt to shifting scope

Continuous current of 150 A expected
Current peaks of >>200 A expected

« Avular required to upgrade platform

Upgrade to "Ultra high-density” battery pack(s)
Upgrade motor thrust >> thrust-to-weignt ratio
Tune Avular Flight Controller for MTOW
Verify inherent safe operation at MTOW
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Thank you!
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