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1 Introduction

Over the last ten years’ new technologies have remarkably extended the scope of marine research
and now offer exciting novel perspectives for pioneering research. Unmanned underwater vehicles
reached a high degree of reliability as they develop towards standard equipment on modern research
vessels. However, the technical complexity of the systems and their integrated scientific payload is a
challenge for both the operational team and the scientists. This is addressed through proposed
dedicated training courses to enable the next generation of marine researchers to fully utilize the
possibilities offered by the kind of scientific instrumentation onboard European research vessels.
Applications for the Eurofleets+ Blue Skills Labs were evaluated based on the scientific/technical
experience of the applicants and coherency between their studies and topics. The participation of
people from less equipped countries and to women scientists was encouraged throughout.

Applicant assessments were carried out by a team that included course organisers and the coordinator
of the Eurofleets+ “Education and Training” work package for each course. The evaluation was based
on the following criteria:

e Quality of the application

e  Curriculum of applicants

e Recommendation letter

e Relevance - Research interest matches with cruise objectives

The following Blue Skills Labs were foreseen to achieve these goals:
e 2 AUV Labs at UGOT
e 2 ROV Labs at University of Bremen (c/o MARUM)
e 2 Seismic Labs at OGS

At the end of all the courses a certificate of completion has been delivered to all participants.

ot '/‘ ‘ “‘ + This project has received funding from the EU bt
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2 AUV Blue SKills Labs

Two workshops were delivered on AUV and Sea-Glider operations at the Robotics Lab workshop of
Gothenburg University (UGOT) in collaboration with the Swedish Marine Robotics Centre (SMaRC)
including participation of industry (Marine Matteknik, MMT). Course elements included technical
preparation of Autonomous Underwater Vehicles, mission planning preparation, integration of
scientific payload, data acquisition and post-processing of various types of sensors with emphasize on
hydroacoustic sensors (multibeam, sediment profiling, ADCP). Theoretical course elements were
practically applied on a boat trip in the Baltic Sea.

2.1 1st AUV Blue Skills Lab at University of Gothenburg, Sweden - August 2019
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Participants at the 1 AUV course in front of the UGOT field station on Kristineberg

The first Worksop took place from the 18 to 23rd™ of August 2019 at the Robotics Lab workshop of
Gothenburg University (UGOT) in collaboration with the Swedish Marine Robotics Centre (SMaRC)
including participation of industry (Marine Matteknik, MMT) and focus on AUV operations.

It was offered to European PhD and post-graduate students (students of all nationalities enrolled
at European universities). The call and application form were published on the Eurofleets+ website
in June 2019, and remained open until July 8. The course received 11 applications, from which 10
candidates of 7 nationalities were selected.
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The aim of the course was to teach young scientists how to use one of the larger AUV systems
available, a Kongsberg 'Hugin' AUV. Course elements included technical preparation of Autonomous
Underwater Vehicles, mission planning preparation, integration of scientific payload, data acquisition
and post-processing of various types of sensors with emphasis on hydroacoustic sensors (multibeam,
sediment profiling, ADCP). Theoretical course elements were applied practically in a one-day boat trip
in the Baltic Sea. All applicants were successful in securing a space on the course which was delivered
over six days.

Infrastructure used/shown during the workshop:

The AUV at The University of Gothenburg — called Ran — has good navigation accuracy and carries
high resolution acoustic sonars and other mapping instruments. There are only a few AUVs in the
world with Ran's capacity, accessible to science. Thanks to the navigational properties, it can
accomplish under-ice missions, and it has been used successfully in Antarctica and under ice in Baltic
sea coastal waters. Ran is a part of the national research infrastructure MUST (Mobile Underwater
System Tools), financed bythe Knut and Alice Wallenberg Foundation. The infrastructure is open for
external users for research purposes. Ran can also, under certain circumstances, be rented by
commercial companies.

See Annex 1 for the Eurofleets+ 1°t AUV Blue Skills Lab report.

2.2 2nd AUV Blue Skills Lab at University of Gothenburg (UGot), Sweden -
November 2022

This project has received funding from the EU
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Participants at the 2" AUV course in front of the UGOT field station.

The AUV workshops / training on AUV operation, organized within the Eurofleets+ training program,
was held at the Robotics Lab workshop of Gothenburg University (UGOT) at the field station
Kristineberg, from 31° October to 4™ November 2022.

It was offered to European PhD and post-graduate students (students of all nationalities enrolled at
European universities). The call and application form were published on the Eurofleets+ website on
September 2", and was open until September 22", 11 applications were received of which 10 were
accepted and one was put on a reserve list. One of the accepted applicants cancelled and the one
from the reserve list was accepted and participated in the course. The 10 students are residents in 7
different European countries and are 8 different nationalities. Of the 10 students 8 were female and
2 male.

Estonia |[Belgium

Portugal
20%

This AUV workshops / training on AUV operation was held at the Robotics Lab workshop of
Gothenburg University (UGOT) at the field station Kristineberg.

Course elements included technical preparation of Autonomous Underwater Vehicles, mission
planning preparation, integration of scientific payload, data acquisition and post-processing of various
types of sensors with emphasize on hydroacoustic sensors (multibeam, sediment profiling, ADCP).
Theoretical course elements were applied practically on board the RV Skagerak.

Infrastructure used/shown during the workshop:

" ; : , + This project has received funding from the EU kit 1
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The AUV at The University of Gothenburg — called Ran — has good navigation accuracy and carries
high resolution acoustic sonars and other mapping instruments. There are only a few AUVs in the
world with Ran's capacity, accessible to science. Thanks to the navigational properties, it can
accomplish under-ice missions, and it has been used successfully in Antarctica and under ice in Baltic
sea coastal waters. Ran is a part of the national research infrastructure MUST (Mobile Underwater
System Tools), financed by the Knut and Alice Wallenberg Foundation. The infrastructure is open for
external users for research purposes. Ran can also, under certain circumstances, be rented by
commercial companies.

See Annex 2 for the Eurofleets+ 2" AUV Blue Skills Lab report.

3 ROV Blue Skills Labs

Two onshore training courses were held at MARUM, focusing on the specific requirements of scientific
ROV deployment at sea. Topics included cruise preparation, mobilisation and operation at sea.
Workshops as well as exercises on various manipulators and training missions in a ROV simulator and
in test tank with ROV MARUM -Squid (a powerful, lightweight work-class ROV for operations in water
depths of up to 2000 metres) were conducted.

3.1  1st ROV Blue Skills Lab at MARUM, Germany - November 2019

The ROV workshops / training, organized within the Eurofleets+ training program, was held at
MARUM-University of Bremen, from 19% to 21 November 20109.

Participants of the ROV Lab from left to right: J. White, N. Georgiou, N. Mauromatis, C. Katlein, S. Schillai, L. Manousakis, N. Nowald, V.
Ratmeyer and E. Kallergis. Not in the image: H. PreuR, C. Seiter
It was offered to European PhD and post-graduate students (students of all nationalities enrolled at
European universities). The call and application form were published on the Eurofleets+ website on
August 8", and remained open until October 7" 2019. Seven participants from three European
Institutions (Greece, Sweden, Germany) successfully applied. The course was designed for eight. Most
participants had a technical background and were familiar with ROV operations for several years.
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Others were just starting into the ROV business hence, expertise in ROV operations ranged from little
to very experienced. Eleven applications were received all together out of which seven were selected
and considered as "suitable". Five more applicants missed the deadline or could not join due to
temporal reasons. Mrs. Schillai from MARUM joined the course outside Eurofleets+ to fill the 8th place
but thus, received no Eurofleets+ certificate of completion. In terms of gender, seven males and one
female participed.

Female
0%

Scientific ROV Teams not only need a solid technological background and detailed understanding of
their system, but also need to handle the special requirements of scientific ROV operations and
requests of the scientific community. Scientific ROV operations differ decisively from those in the oil
and gas industry in terms of cruise/dive planning, payload integration, post dive procedures to name
but a few. The Eurofleets+ ROV Lab was aimed at the specific demands of scientific ROV diving in
several Class-Workshops and hands on practice which are usually not covered by offshore ROV training
courses. The course was offered to ROV Pilots/Technicians with no or basic experience of ROV
operations and divided into three Class-Workshops and practical training.

The aim of the Class-Workshops was to give an comprehensive overview of what needs to be
considered in the run-up of the cruise (e.g. working area, payload integration, etc.), during
mobilization (adaptation, power conditioning, etc.) and operation at sea (deployment procedures,
Vessel - ROV coordination, etc.).

The aim of the practical exercises was to train the participants on basic flying and navigating a ROV,
to handle a manipulator and to take samples, Pilot to Co-Pilot coordination and to pre-dive check a

This project has received funding from the EU Ao
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system prior to diving. Unfortunately, the planned training dive with ROV-Squid could not be carried
out, due to a failure in the slipring of the ROV winch.

Infrastructure used/shown during the workshop:

e QOrion 7P manipulator training stand
The training stand consists of a hydraulic power unit, two Pan & Tilt units with color zoom
cameras, the Orion 7P, fully proportional, hydraulic manipulator and the corresponding
master arm to operate the unit. The training stand requires two pilots. One is operating the
arm, while the other is moving the cameras so that the arm operator can fully focus on the
sampling and has good visuals on the arm and objects to be sampled.

e ROV Marum-Quest (4000 m)
Quest was presented as an example for a work-class ROV, designed for heavy deep-sea
research. The system was also used to troubleshoot a ground leak of a 24V device.

e ROV Marum-Squid (2000 m)
The 2000 m light work-class ROV Squid was also presented as an example for a smaller ROV
system. In addition, the entire group performed a pre-dive check on the vehicle. As already
stated, the planned training dive in the test-tank could, unfortunately, not be carried out.

e Quest-SIM, ROV training simulator
The training simulator is a 1:1 copy of the MARUM-Quest control van in which scientific dives
can be carried out in a virtual environment. It consists of the simulation running on a dedicated
computer with projection screens for cameras, additional monitors and computers for
navigation and sonar, a master arm controller for the virtual Orion 7P and input devices to fly
the ROV. Several scenarios can be loaded into the simulation, like a Black Smoker vent field.
Apart from navigating and flying the ROV, objects can be manipulated to train e.g. scientific
sampling.

See Annex 3 for the Eurofleets+ 1°t ROV Blue Skills Lab report.
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3.2 2nd ROV Blue Skills Lab at MARUM, Germany - November 2022

Participants/Instructors of the ROV Lab from left to right: V. Vittori, S. Dimech, T. Leymann, A. Menegatos, C. Engler, T. Fleischmann, N.
Sililo, S. Schillai, A. Peirano, N. Nowald and I. Kuprijanov
The 2" ROV workshops / training, organized within the Eurofleets+ training program, was held at
MARUM -University of Bremen, from 22" to 24" November 2022. It was offered to European PhD and
post-graduate students (of all nationalities enrolled at European universities). The call and application
form have been published on the Eurofleets+ website on September 23™, and was open until October
281 2022.

Fourteen applications were received from which six were selected and considered as "suitable". The
chosen participants were from Greece, Malta, Italy, Estonia and Nigeria. However, the participant
from Nigeria cancelled its participation on short notice because it was not possible to issue a Visa in
time. As the course was designed for eight, two technicians from Marum joined the course (total of 7
participants, 5 via EF+, 2 from MARUM). Most applicants had no experience in piloting an ROV or
experience with ROVs in general. This led to a rejection of many applications, because they did not
belong to the target group of this course. In terms of gender four males and one female participants
took part (EF+ applicants only).

! This project has received funding from the EU ik
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Greece
20%

Estonia
20%

The aim was to show and share knowledge of how MARUM operate ROVs, prepare cruises and
everything related to it. The Class-Workshops took place with all participants in a MARUM seminar
room. Class-Workshops gave a comprehensive overview of the considerations in the run-up to a cruise
(e.g. working area, payload integration, etc.), during mobilization (adaptation, power conditioning,
etc.) and operation at sea (deployment procedures, Vessel - ROV coordination, etc.)

Two groups were created (Group 1 & Group 2) for practical training lessons as well as for the class
workshops. For technical reasons, the first part of Class | - Operation at Sea: Dive preparation took
place for all participants on Day 1. The aim of the practical exercises was to train the participants on
basic flying and navigating a an ROV, to handle a manipulator and to take samples, Pilot to Co-Pilot
coordination and to pre-dive check a system prior to diving. Compared to the first ROV Lab in 2019,
we changed the agenda to have one QUEST-SIM training session and one ROV-Squid dive for each of
the two groups (see Course Agenda). Previously, there was only one QUEST-SIM session and one
MARUM-Squid dive in the test tank for all groups together. The new setup would ensure to have more
time for each participant during these two units.

Infrastructure used/shown during the workshop:

e QOrion 7P manipulator training stand
The training stand consists of a hydraulic power unit, two Pan & Tilt units with color zoom
cameras, the Orion 7P, fully proportional, hydraulic manipulator and the corresponding
master arm to operate the unit. The training stand requires two pilots. One is operating the
arm, while the other is moving the cameras so that the arm operator can fully focus on the
sampling and has good visuals on the arm and objects to be sampled.

e ROV MARUM-Quest (4000 m)

This project has received funding from the EU
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ROV Quest was presented as an example for a work-class ROV, designed for heavy deep-sea
research. The introduction to the system was also meant as a preparation for the QUEST-SIM.
e ROV Marum-Squid (2000 m)

The 2000 m light work-class ROV Squid was also presented as an example for a small work-
class ROV system. The introduction to the system was also meant as a preparation for the
training dive with ROV-Squid in the testtank.

e QUEST-SIM, ROV training simulator

The training simulator is a 1:1 copy of the MARUM-Quest control van in which scientific dives
can be carried out in a virtual environment. It consists of the simulation running on a dedicated
computer with projection screens for cameras, additional monitors and computers for
navigation and sonar, a masterarm controller for the virtual Orion 7P and input devices to fly
the ROV. Two scenarios can be loaded into the simulation: a Black Smoker vent field and an
area with bacterial mats. Apart from navigating and flying the ROV, objects can be
manipulated to train e.g. scientific sampling.

See Annex 4 for the Eurofleets+ 2" ROV Blue Skills Lab report.

4 Seismic Blue SKkills Labs

Two 3-day workshops were organized in the Seislab at OGS about scientific and technological aspects
of seismic data acquisition, processing and interpretation.

The two seismic workshops were originally planned for 2020 and 2022 respectively. Unfortunately,
due to the Covid 19 pandemic, the first seismic workshop could not take place in 2020 or even 2021.
Consequently, there should have been two courses in 2022 (the last year of the project), but there
was insufficient time to implement both. Therefore, a solution was proposed to the Eurofleets Project
Management Board to run two different courses, focused on seismic: a seismic lab and a seismic
borehole lab, which were run consecutively in the same week and thus offered applications the
possibility to participate in both courses. Three of the selected participants took part in both courses.
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4.1 Seismic Blue Skills Lab at OGS, Italy - October 2022

Participants of the Eurofleets+ Seismic Lab

The Seismic Lab workshop, organized within the Eurofleets+ training program, was held at OGS,
National Institute of Oceanography and applied Geophysics, from 10" to 12t October 2022. It was
offered to European PhD and post-graduate students (of all nationalities enrolled at European
universities). The call and application form have been published on the Eurofleets+ website on August
8™ and was open until September 15" 2022.

Five applications were received in total and all were selected and considered as "suitable". The chosen
participants were from Greece, Italy, Morocco and Portugal. However, the participant from Morocco
cancelled its participation on short notice for personal reasons.

Greece
20%

This course was aimed at early career marine researchers with no or only basic experience and
knowledge of multichannel seismic data acquisition and processing and who use and/or will use

This project has received funding from the EU
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geophysical data in their research projects. The aim was to introduce seismic data acquisition and
processing, and to familiarise participants with procedures to better understand and “read”
geophysical data. The classroom activities were based on the presentation and explanation of the
theory of seismic waves properties and the processing of raw data; in addition, the participants
attended two lectures on Tomography and numerical modelling of seismic data, which gave them an
overview of the potential and advantages of these tools.

On the second day, participants went on board the OGS R/V Laura Bassi, where a geophysical
technician showed and explained the ship's multi-channel seismic data acquisition system and
procedures.

The practical sessions took place with all the participants in the OGS SeisLab room. Here, participants
were trained in the use of Seismic Unix for processing seismic data and carried out exercises on a
seismic profile. The participants also learned and practised how to process seismic data in a virtual
research environment.

Infrastructures used during the EF+ Seismic Lab:

e On board R/V Laura Bassi - Seismic data acquisition on board: Air Compressors, Gl Gun,
Streamer and SERCELL acquisition software.

e SeisLab - is a hardware/software infrastructure that provides an environment for the
integration of software and geophysical data. Based on the concept of hardware virtualisation,
Seislab supports the user in carrying out part or all of the processing and analysis phases
foreseen in the workflow. The seismic numerical modelling codes are already implemented in
Seislab and are available to users. Rock physics codes for calculating the seismic and
electromagnetic properties of partially saturated media and theoretical AVO curves are also
available in OGS.

e Seismic Unix —an open source seismic utilities package that provides instant seismic research
and processing environment (running on Unix or Unix like operating system), dedicated to
education, and permit the processing of 2D seismic.

e OGS COLLA (Collaborative Toolkit for Scientific Project development) — Is a Virtual Research
Environment aiming to support and foster collaborative activities among member of a working
group, by concentrate server side all information needed to be available. It allows to host on
the same web portal many projects. Data remain isolated from project to project on a user
account based policy.
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See Annex 5 for the Eurofleets+ 2" ROV Blue Skills Lab report.
4.2  Borehole Seismic Blue Skills Lab at OGS, Italy - October 2022

The Borehole Seismic Lab workshop is organized as part of the EurofleetsPlus training program and
will be held at OGS, National Institute of Oceanography and applied Geophysics in Trieste (ltaly). The
three days’ workshop (October 12-14, 2022) is offered to Marine sciences related researchers with no
or only basic experience and knowledge of Borehole Seismic data acquisition and processing.

Participants of the Eurofleets+ Seismic Lab

The workshop is closely related to ECCSEL-ERIC (European Research Infrastructure for CO, Capture,
Utilisation, Transport and Storage (CCUS))and to the ECCSELERATE project (an EU-funded Horizon
2020 project aimed at increasing the use and ensuring the long-term sustainable operation of the
ECCSEL ERIC RI), as the test site PITOP, where on-field activities will take place, is part of ECCSEL.

The call and application form were published on the Eurofleets+ website on August 8", and remained
open until 15 September 2022. Four applications were received and all were selected and considered
as "suitable". The chosen participants were from Greece, Italy, Morocco and Portugal. However, the
participant from Morocco cancelled its participation on short notice for personal reasons.

This project has received funding from the EU
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Portugal
34%

This course was aimed at early career marine researchers with any or only basic experience and
knowledge of borehole seismic data acquisition and processing and who use and/or will use
geophysical data in their research projects. Our aim was to introduce them to the procedures of
borehole data acquisition and processing, and to introduce them in the application of this methods.
The classroom activities were based on the presentation and explanation of the principle of well
logging and the different type of logging.

The aim of class lectures was to give a comprehensive overview of the principles of obtaining seismic
borehole data, the standard procedures for processing the data, and the use and application of
borehole logging.

On the second day, the participants were in the PITOP Geophysics test site, where OGS technicians
conducted a vertical seismic profile (VSP) survey at Piana di Toppo (PITOP) to showcase the latest
advances and techniques in borehole geophysics.

Infrastructures used during the EF+ Borehole Seismic Lab:

e Well Geophysics facility PITOP - The test site covers an area of approximately 22,000 m? and
was designed and developed by OGS with the aim of providing a facility for the study and
testing of innovative geophysical methods, technologies, and well / surface tools under
realistic conditions, due to the presence of 4 wells between 150 and 420 m deep,
instrumented with accelerometers, geophones and optical fibers (DAS). Furthermore, there
are two sensor lines (geophones and DAS), buried about 50 cm deep. The facility has
permanent laboratories equipped with instrumentation for recording and processing data in
real-time. The site is a resource for seismic and seismological studies, and acoustic well

This project has received funding from the EU
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methodologies for the national and international scientific community. The site is part of the
ECCSEL - ERIC consortium, which includes the main centers of excellence on CO; separation,
transport and confinement (CCS) from 9 European countries and represents a unique scientific
test site in Italy.

See Annex 6 for the Eurofleets+ 2" ROV Blue Skills Lab report.

5 Concluding Remarks

Even though new and sophisticated technologies and instruments are increasingly found on board
European research vessels, their technical complexity is a challenge for both the operational team
and the scientists.

There are no courses for marine technicians in mainstream training programmes. Therefore, skills
can only be acquired on-the-job, during cruises and in shore-based workshops, and to some extent
by attending courses offered by equipment manufacturers. The increasingly complex IT systems on
board research vessels are also part of the equipment that needs to be looked after by marine
technicians.

The Blue Skills Labs, by their nature and purpose, represented an innovation in international training
and filled a gap in knowledge of advanced marine science instrumentation.

The Blue Skills Labs were open to marine scientists to give them the opportunity to fully exploit the
possibilities offered by this type of scientific instrumentation on board research vessels.

However, applications for these courses came from a very diverse range of people in across marine
science domains: from postgraduates to scientists and technicians in the early stages of their careers
(junior and senior managers). This is a pleasing result for the Blue Skills Labs, showing that there is a
high level of interest in these topics from a variety of marine science staff.

Across all Blue Skills Labs, 57 applications were
received for the 41 positions, which shows the
demand for hands on training. Participants came
from 14 different countries, with a significant
number of women (46%).

The Blue Skills Labs were very well received by the
participants. The feedback was very positive, and

Spain
5%

suggested that more course should be provided in
the future.

Portugal
10%
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Annex 1: 1st AUV Blue Skills Lab
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http://www.dropbox.com/s/esfz2d7ypesfjk8/Reflection.zip?dl=0









https://www.flotteoceanographique.fr/en/The-Fleet/Shipboard-software/GLOBE
http://www.mbari.org/products/research-software/mb-system/
https://www.eiva.com/products/special-offers
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Annex 2: 2nd AUV Blue Skills Lab
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Annex 3: 1st ROV Blue Skills Lab
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Annex 4: 2nd ROV Blue Skills Lab
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