PILOTS for robotic INspection and maintenance Grounded on
advanced intelligent platforms and prototype applications

Newsletter #4
FEBRUARY 2022

Countries

budget

months

Editorial
Dear Readers,
We are delighted to inform you that PILOTING
has successfully overcome the first period of the
project. Thank you all for the support!
Now, we would like to invite you to read the last
advances in the 4th issue of our newsletter.
PILOTING is a four-year project, funded under
the Horizon 2020 programme of the European
Commission, which focuses on the development
of robotic solutions (at scale) in the domain of
Inspection and Maintenance (I&M).
This newsletter covers the activities carried out
in the first months of the 2nd project period
(M18-M24). First, the PILOTING Uses Cases which
have been defined for each PILOTING pilot
scenario: refineries, viaduct/bridges and tunnels.
Furthermore, we will keep you informed of the
project partners’ activities and initiatives related
to PILOTING, as well as provide you with brief
summaries of the most recent project events and
upcoming project milestones.

For more information and news about PILOTING
project, please visit our website: www.pilotingproject.eu
We hope you will enjoy reading this 4th PILOTING
Newsletter.
Your feedback and comments are always
welcome!
Yours sincerely,
The Consortium
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PILOT 1: REFINERIES
Large structures inspection

Ground monitoring

Inspections from the interior of vessels are
characterized by working in enclosed spaces.
The associated safety risks to service personnel
are a major factor for refinery owners. PILOTING
proposes using robotic crawlers to carry out
the inspection tasks minimizing the preparation
time before entering the vessel and avoiding or
significantly reducing the time a human must spend
in the confined space.
Equipment required for human entry and work,
such as scaffolding and ventilation, can be foregone
as well, further reducing costs and job duration.
Robotic systems also offer an opportunity to gather
inspection data that is more comprehensive, reliable
and repeatable.

Currently, refineries require the involvement of
thousands of workers on-site in a single plant. Most
of them are exposed to dangerous situations and
extreme conditions in isolated sites. Thus, there is a
clear drive for the Oil and Gas industry in reducing
as much as possible the presence of operators
in a refinery facility. Operations like monitoring
and inspection routines require the presence of
personnel for tasks like for example analogy sensor
readings.

Vessels inspection

Inspection of process pipes using non-destructive
testing (NDT) methods is crucial for the oil and
gas industry. A typical plant may contain several
kilometers of pipework, and the identification of
features such as valves, bends, tee joints, and welds
can be difficult.
Henceforth, the development and consolidation of
a high TRL robotic solution for NDT pipes inspection
is a priority for the end-user. The experience gained
from previous project triggers the use a hybrid
robot for this type of inspection. Thus, the so-called
Hybrid Mobile Robot (HMR) is composed of an aerial
platform and a satellite robot. The aerial platform
houses the satellite, which is in charge of the

The present use case addresses the use of robotic
technologies to automatize routinely inspection
tasks that currently are carried out by the operators
surveying the plant on foot.

Pipes inspection

Large structures are frequent all over an Oil & Gas
refinery. Their manual inspection is tedious, as well
as slow since it is currently done with operators
hanged from the top of the structure. They have to
descend over the structure, take the measurement
and move, usually with significant risks and time, to
the next point. Hence, the inspection of these kinds
of infrastructures with a UAV can be potentially
exploited by the industry.
The current use case aims to perform nondestructive testing (NDT) inspections by mean of
an aerial robot, which will carry the sensors for the
inspection.

This project has received funding from the European
Union’s Horizon 2020 research and innovation programme under grant agreement No 871542
Contract ICT-09-2019-2020
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PILOT 2: viaducts
Visual inspection

A first step to be performed in such a large
structure as a viaduct is to carry out a general visual
inspection. Due to the dimensions of this type of
infrastructures, the detection of defects is slow, and
it frequently derives in an inherent danger for the
operator. Hence, firstly general visual inspection will
be carried out with a UAV along the viaduct. This
first inspection will aim to detect as many defects
as possible. Once this general inspection has been
conducted, the main defects to be monitored will be
selected. After that, and once the devices installation
has been performed, the UAV will come back to
those defects that have been prepared for a more
detailed inspection.

Bearings inspection

There are cases where it is no possible to detect
defects through the visual inspection.
on the viaduct. However, there are devices that
can help to detect different types of non-visible
defects. For instance, a sensor box with sensors like
accelerometers or IMUs can monitor the viaduct
structure. These boxes should be placed on the right
location to work, and that location happens to be
difficult to access most of the times (e.g. above the
pillars).
An aerial robot with manipulation capabilities could
help installing these devices. On the one hand, this
robot will be able to place a metric sticker on the
pillars. On the other hand, this robot will also be able
to carry the sensor box and place it on top of the
pillar.

SCENARIO 3: tunnel
Viaduct – Surveying targets installation
for geometrical precise measurements

In order to measure the impact of visual defects
on the structure from an image is to be able to
calculate some of its properties. For example, if the
defect is a crack, we can measure its length, width,
orientation and depth. Following this example, we
can easily measure the length and orientation and
we definitely can’t measure the depth with an image.
The width though, can be too small to measure it
with enough accuracy just with the picture. That is
why we need to use small surveying passive targets
with a millimetric or sub-millimetric pattern, which
can be used as a reference to improve the accuracy
of the measurement. Moreover, those passive
devices can also include a reflective part which can
be also used for precise geometrical measurements
by advanced tools like a total station. Therefore, it
has been considered the installation of surveying
targets.
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Viaduct – Sensor installation

Bearings are a critical part of a viaduct structure.
They support the deck over the pillars. Thus, it is
very relevant to periodically inspect them looking for
defects which could indicate the deterioration of the
material and the loss of the bearing performance.
The main issue is that bearings are highly
inaccessible, just between the deck and the top of
the pillars. A small aerial robot, with the ability to
attach to the bottom of the viaduct’s deck and move
without losing contact with it, would allow getting
close to the bearings. In addition, sticking to the
deck makes the aerial robot more stable and then it
will be able to take better high-quality images of the
bearings from all the angles.
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PILOT 3: tunnels
General inspection

Local inspection

The objective of the tunnel general inspection
use case is to obtain an overview of the tunnel
condition as well as the location of possible
issues/faults to be more closely inspected during
the more detailed local inspection. The inspection
mission will be carried out using a robotic cart
fitted with various sensors to allow safe and
autonomous navigation in tunnel environments.
The information collected will be used to localize
and visualize detected issues/faults within the
tunnel, giving operators an improved situational
understanding and enabling the follow-up local
inspection mission to be planned in detail.

This use case is a more thorough inspection of the
tunnel, stopping to get every possible detail of the
previously detected defects or even detecting new
ones. In order to achieve this level of detail, the
system consists of two robots, one ground robot
and one aerial robot.The ground robot has several
advantages like the autonomy, the stability and the
payload capacity. At the general tunnel inspection,
this robot is in charge of inspecting all the details
of the defects it could. However, tunnels are big,
and there might be parts of it that are too far from
the ground robot to get the required accuracy in
some measurements.

Road tunnels present a particular challenge for
autonomous inspection due to the unavailability
of GNSS for localization, the dark and featureless
environments, the small scale of some of the
faults to be detected, and the possible presence
of other moving vehicles. PILOTING will produce
several new technologies that address these
challenges, advancing the state of the art within
robotic infrastructure inspection systems.

The aerial robot can get closer to those defects and
then take the detailed measurements, while the
ground robot provides the precise localization of
the robotic system along system.

This project has received funding from the European
Union’s Horizon 2020 research and innovation programme under grant agreement No 871542
Contract ICT-09-2019-2020
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Project news
1ST piloting review meeting
6TH SEPTEMBER 2021
In September 2021, the 1st PILOTING review meeting took
place in online format, with the attendance of the project
consortium together the Project Officer, Antonio Puente,
and the reviewers, Christophe Guettier, Paolo Robuffo
Giordano and Silvia de la Maza Uriarte.
In this meeting, the consortium presented the work
performed during the 1st period of the project (from
January 2020 to December 2021). The Project Officer (P.O.)
stated that the project is progressing well and that the
work done during this period has led to excellent results,
encouraging us to continue in this line of work and to face
in the best possible way the challenges identified to achieve
the success of the project at the end of the project.

Inclusion of PILOTING content in the
RIMA Community Network
The PILOTING partners CATEC and SINTEF, as well as
partners of the RIMA H2020 project, have a profile in
the RIMA Community Network, where they updates
dissemination contenct (videos, podcast, newsletter, etc).
The RIMA Comunnity Network aims to connect and
inspire key stakeholders in I&M robotics and accelerate
innovation and uptake of robotics.

18th IRF WORLD MEETING & EXHIBITION
7th November 2021
Set in one of the world’s iconic cities, the 18th IRF World
Meeting & Exhibition is a global summit & technology
showcase that is focused on delivering solutions to the
world’s pressing mobility challenges, while also supporting
the long term goals of energy efficiency, safety and
sustainability in road design and operations.
At the IRF2021 CATEC, Project Coordinator, presented
the paper Aerial Robotic System for Complete Bridge
Inspections, based in the last developments of the AeroX
drone platform, one of the PILOTING vehicles.

PILOTING milestones and events
• Next PILOTING General Meeting will be held on February,
in online format due the new COVID-19 restrictions.

• Currently, the project is in an integration phase of all the

technologies developed. In the coming months, the first of
two validation phases will begin in the 3 pilot scenarios.

ASNT 2021: The Annual Conference
15TH NOVEMBER 2021
ASNT Conference is the largest NDT event, where industry
professionals and hear industry experts present highquality, innovative content. The ASNT 2021 edition was
held in Phoenix, Arizona, USA and was attended by more
than 2025 industry professionals and 225 exhibitors.
The Waygate attended to this Conference and presented
the project and the main developments it is carrying out
within PILOTING.
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• Several PILOTING partners will attend to ERF 2022, where

the project and main results will be presented through
different ways:
• Dissemination through public material: flyers, roll-		
up, poster, etc.

•

Presentation in organized workshops.

• Finally, members from PILOTING consortium will attend to
the Amsterdam Drone Week 2022.

Newsletter #4
PUBLICATIONS

Invited project

• The

University of Seville researches have presented a paper in
the IEEE ICUAS 2021 Conference: “Soft-Landing of Multi-Rotor
Drones using a Robust Nonlinear Control and Wind Modeling”.
This paper proposes a solution for the one-shot landing of a
quadrotor considering the ground effect.

https://drones4safety.eu/
• Members from the University of Seville have published a scientific

paper in the journal SENSORS entitled “Localization System
for Lightweight Unmanned Aerial Vehicles in Inspection
Tasks”. Regarding the abstract “This paper presents a localization
system for UAVs especially designed to be used in infrastructure
inspection, where the UAVs have to fly in challenging conditions,
such as relatively high altitude (e.g., 15 m), eventually with poor or
absent GNSS signal reception, or the need for a BVLOS operation
in some periods... ”

• Several

CATEC researchers have published a scientific paper in
the journal Applied Sciences entitled “Aerial Robotic Solution
for Detailed Inspection of Viaducts”. This article presents a
novel solution for the detailed inspection of viaducts using aerial
robotic platforms. The system provides a highly automated visual
inspection platform that does not rely on GPS and could even fly
underneath the infrastructure.

The Drones4Safety project aims to increase the safety of the European
civil transport system by building a cooperative, autonomous, and
continuously operating drone system that will be offered to railway
and bridge operators to inspect their transportation infrastructure
accurately, frequently, and autonomously.

The Drones4Safety project brings together world-leading expertise
on energy harvesting, drone technology, artificial intelligence,
and bridges and railway inspections into a single focused project.
This allows the consortium to enhance the state-of-the-art drone
technologies with new tools to harvest energy and autonomously
find faults in the desired infrastructures.

• CATEC has presented a paper in the IRF 2021 Conference: “Aerial

Robotic System for Complete Bridge Inspections”. This work
will present a system formed by two drones that will perform
complete inspection operations in bridges in less time,reducing
costs, improving quality of the inspection, and increasing safety of
operators.

• INLECOM

researchers have presented a paper in the PIARC
Conference 2022 “Motorway Tunnels Resilience Through
Automated Deformation Monitoring”. This publication presents
recent research results on a 3D modelling system for measuring
deformations in highway tunnels using 3D laser imaging sensors
and consolidating the results in an approach to early detect
deformations and system deteriorations over time.

• The University of Seville has presented a paper in the AIRPHARO 2021

Drones4Safety receives funding from the European
Union’s Horizon 2020 Research and Innovation
programme under grant agreement no. 861111

Workshop “Aerodynamic Interference in Confined Environments
with Tilted Propellers: Wall Effect and Corner Effect”. This paper
presents several numerical simulations to analyse the aerodynamic
performance of tilted rotors. In particular, the wall effect and the
corner effect will be shown in detail.

This project has received funding from the European
Union’s Horizon 2020 research and innovation programme under grant agreement No 871542
Contract ICT-09-2019-2020
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NEW DISSEMINATION CHANNELS
Since the last newsletter, new episodes have been developed to the PILOTING dissemination channels: the
Youtube Series “Meet Our Inspection Robots” and the Podcast Series “PILOTING Inspection gadget”. Both channels
are available through the PILOTING website multimedia section and PILOTING social networks (LinkedIn and
Twitter).

THE YOUTUBE SERIES “MEET OUR
INSPECTION ROBOTS”.

PILOTING Podcast Series “PILOTING
Inspection gadget”

The Youtube Series “Meet Our Inspection Robots” aims
to presents the different robotic vehicles which are
being adapted/ developed and integrated within the
PILOTING I&M platform. In this period, the following
episodes have been launched:

The “PILOTING Inspection gadget” podcast aims to
obtain feedback from the community and position
the PILOTING consortium as a reference in the
development of robotic solutions for I&M applications.
From July 2021, the following episode have been
developed:
Episode 6 (27/07/2021): Marvin Dechene, head of
Technology and responsible for drone inspections
at APPLUS RVIS (https://www.applus.com/global/
en/), talks about the benefits of using drones for
inspection duties in the industry and the feedback
from actual inspectors using robotic systems. He
also gives his opinion on the barriers of using the
technology and the acceptance of the technological
advance.

AEROCAM- Visual Inspection dron. In the 4th
PILOTING YouTube Series episode, Rafael Caballero,
research engineer at CATEC, presentes a novel visual
inspection drone developed by the research centre
within PILOTING project.

Episode 7 (26/10/2021): Professor Aníbal Ollero,
full professor at University of Seville and Scientific
Advisor at FADA-CATEC, presents AERIAL-CORE
H2020 project (https://aerial-core.eu/ ), which
aims at developing novel aerial manipulating
robotics technologies for the inspection
and maintenance of infrastructures in strict
collaboration with human workers.
Episode 8 (18/11/2021): Belén Riveiro, associate
professor at the University of Vigo and Project
Coordinator of SAFEWAY H2020 (https://www.
safeway-project.eu/en), presents a general
overview of the project, which leads to significantly
improved resilience of transport infrastructures,
developing a holistic toolset with transversal
application to anticipate and mitigate the effects
extreme events at all modes of disaster cycle.

RISING Ground Robot. In this 5th episode of the
Youtube series “Meet our inspection robots” H2020
PILOTING Project presents the RISING robot, Robotnik’s
mobile manipulator specially designed for intervention,
reconnaissance and EOD missions.

Episode 9 (12/01/2022): Kostas Alexis, full
profesor in NTNU (https://www.ntnu.edu/
employees/konstantinos.alexis), talks about
his experience en robotic competition “DARPA
Subterranean Challenge”, of which his team was
the winner.
The episodes are also available through the PILOTING
iVoox profile.
To be updated on the latest PILOTING publications, join
the PILOTING User Group (send an email to pilotingproject@catec.aero)
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Contact
If you are interested in PILOTING project, please send an email to piloting-project@catec.
aero to become a member PILOTING User Group.

project coordinator
Antidio Viguria
Advanced center for aerospace technologies (CATEC)
Mail: piloting-project@catec.aero

innovation, dissemination and exploitation manager
Macarena Márquez
Advanced center for aerospace technologies (CATEC)
Mail: mmarquez@catec.aero

Stay updated with this content, latest news and more. Follow us on our social
networks:

@piloting_eu

H2020 PILOTING Project

https://piloting-project.eu/
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Consortium

RVIS
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