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Autonomous Flying Robots

To digitize indoor and underground areas



The Problem
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Thousand of kilometers of underground
infrastructure need to be inspected every
year

Inspections are necessary / mandatory for
critical infraestruture

These tasks are timeconsuming and
usually involve high risks for humans



Solution: Autonomous Flying Robots

We build autonomous flying robots for digitalization of underground or indoor infrastructures,
making inspection and digitalization process faster, safer and more accurate

Main advantages

+. AUTONOMOUS NAVEGATION
No pilot required. Beyond line of sight.

No GPS required
No radio commmunication

Can operate in complete darkness
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Resistant to humidity, dust, (toxic) gases
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Our Data Acquisition Process

First step Second step

Placing robot at starting point (safe area) Autonomous fly. The drone reaches
the end of the inspection point,
where it is either retrieved by
another operator or returns to the
starting point autonomously.
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Third step

Download and check of collected
data in few minutes
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Operational / Business Models

OPERATIONAL MODEL
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RISK FREE Cloud data
Autonomous Fly computing

3D visualization and
inspection in office
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BUSINESS MODEL

Pay per use. Safe costs.
NO CAPEX investment



Some Key Numbers

15 - 60 min 0,75 -1,90 m/s upto 7 KM

scan time per battery typical scanning speed range per battery in large tunnels
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Types of Autonomous Robots

Mini Standard Maxi

ks

+ Dimensions: 350x350x85mm + Dimensions: 620x695x150mm * Dimensions: 1480x1570x200mm
* Max. range per flight: 1000 m * Max. range per flight: 2300 m * Max. range per flight: 7000 m
e @:800 -2300 mm @ 2300 - 5000 mm @ : 5000 — 10000 mm

e Max. time per flight: 16 min. * Max. time per flight: 42 min. * Max. time per flight: 62 min.

. Robots are designed and manufactured entirely in Spain, adapting them to each mission profile
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Results
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Processed Deliverables

A comprehensive set of information to complete your digital twin and support O&M activities

THERMAL
MAP
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+ high definition + georeferenced *  panoramic180° + iImmersive realistic « |dentification of
* precise measurement * georeferenced scenarios temperature changes
+ coloured according to * high-resolution + facilitate an advance
the infrastructure definition of defect engineering
surface and damages assessment

* enhances O&M
activities planning




Services on Deliverables

A comprehensive set of information to complete your digital twin and support O&M activities

BIM MODEL

REPORT
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+ defects database * plansand elevations * inaccordance with + creation of GIS files for
+ georeferenced defects « drawings adapted to client requirements infrastructure
+ according to EN 13508-2 the client's + exchangefiles management
e supports national or requirements + attributes for database * incorporation of
company inspection integration information into existing
format platforms

e supportinthe
development of use
cases
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Characteristics

Video MP4 format.
25 FPS video.

Video & image combination.

QO]



Point Cloud
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Characteristics

Georeferenced Point Cloud.
Possibility of taking measurements online.

Allow to produce the georeferenced panoramic
images.
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Georeferenced panoramic images ~

Characteristics

+ Image resolution: 1-2 mm/pixel (allows detecting
faults from 2 millimetres).

* Itis possible to download images of a specific
damage or pathology.

« Allimages are georeferenced.

* Thereisthe possibility of taking measurements
online.
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3D Textured Model ()

Characteristics

* Provides realistic scenarios for integration
into Virtual Reality

» Facilitate walk through facilities to support
inspections, training and preparation of O&M activities

* Support the production of a Digital Twin of the
infrastructure.
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Condition Assessment Report q
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Characteristics
Creation of defect mark-ups in the Online 3D
Viewer.

Enables monitoring of defect progression over
time.

Includes geolocation of defects.

Accessible online and available in PDF format.
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3D Viewer

The ultimate tool for navigating digital data
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ACCESS TO ONLINE 3D VIEWER

* View high-resolution images, georeferenced point clouds, and defect annotations in
one platform.

+ Rotate, zoom, and navigate the tunnel or asset as if you were physically present.

» Access data from anywhere, using any device with an internet connection.

* No need to install specialized software, making it user-friendly and accessible.
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Clients & Credentials
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https://www.elespanol.com/invertia/disruptores-innovadores/disruptores/startups/20210106/drones-inteligentes-inspeccionar-tuneles-espacios-confinados/548695789_0.html
https://www.europasur.es/san_roque/Endesa-drones-robots-limpieza-revisiones-Guadarranque_0_1624638335.html
https://www.elmundo.es/madrid/2022/01/04/61d31f16fdddfff9778b45da.html
https://www.deia.eus/bizkaia/2020/11/29/proyecto-pionero-mundo-escanea-drones-2023750.html
https://www.silicon.es/las-espanolas-full-fast-hovering-solutions-e-iomob-finalistas-de-starter-business-acceleration-2021-2441340
https://www.geoweeknews.com/news/hovering-solutions-autonomous-drones-inspections-wastewater-tunnels
https://elpais.com/economia/negocios/2023-01-12/drones-que-inspeccionan-entornos-industriales.html
https://www.elcorreo.com/economia/empresas/despegar-bajo-tierra-20230915001644-nt.html?ref=https%3A%2F%2Fwww.elcorreo.com%2Feconomia%2Fempresas%2Fdespegar-bajo-tierra-20230915001644-nt.html
https://www.iagua.es/noticias/sacyr-agua/drones-autonomos-que-viajan-colectores-y-tuberias-crear-gemelos-digitales
https://www.aguasresiduales.info/revista/entrevistas/canal-de-isabel-ii-a-la-vanguardia-en-el-uso-de-dr-ZFXMH
https://openinnovability.enel.com/stories/articles/2024/10/use-drones-underground-inspections

Company Overview

Founded in 2016

) Exclusively focused on underground
kd challenges

-f=a:| Proprietary and patented
EEE technology

1000 sg meters facilities in Madrid

% 100% private capital company
M VISIT US!
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Contact detalls

Yuliya Panchy

Head of Partnerships
M: +34 697 833 980

T. +34912 328 318
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mailto:yuliya.panchy@hoveringsolutions.com
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