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Pilot Demonstration of the NERITES solution in Baia, Italy
16-09-2026

NERITES completes its first pilot campaign

at the Underwater Archaeological Park of Baia, Italy

The NERITES solution in Baia: The project’s first pilot demonstration

The NERITES project has completed its first pilot campaign at the submerged Villa dei Pisoni, located within the
Underwater Archaeological Park of Baia, Italy. Conducted from 31 August to 5 September 2024, the campaign
marked an important milestone in the development and field verification of the project’s integrated system for

the autonomous and remote monitoring of Underwater Cultural Heritage.

The NERITES solution brings fogether an Autonomous Underwater Vehicle (AUV), advanced imaging and
photogrammetry technologies, LIBS and QCL sensing packages, autonomous mission-planning and precise-
positioning tools, a docking stafion and surface buoy supporting power and data communications, as well as an
onshore Remote Monitoring and Command Centre (RMCC). Combined with data-processing and deterioration-
assessment tools, these technologies are being developed to support more systematic, accurate and cost-
effective monitoring of underwater archaeological sites, while reducing the need for repeated human

intervention underwater.

The Villa dei Pisoni provided a particularly relevant setting for the first pilot. The well-preserved Roman complex
includes mosaic pavements, wall structures, colonnaded areas and different construction materials exposed to
changing environmental conditions and human activity. The campaign addressed two principal use cases: the
monitoring of physical and biological degradation affecting mosaics and wall structures, and the assessment of

anthropogenic impacts on the archaeological site.
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Day 1 - Establishing the baseline and assembling the system

The campaign began on Monday, 31 August, with two parallel workstreams focusing on the archaeological site

and the technological system.

At the Villa dei Pisoni, the selected archaeological areas of interest and environmental reference stations were
re-identified and georeferenced. Before any cleaning activities began, the diving tfeams documented the initial
condifion of the selected surfaces through photography, photogrammetry and 3D recording. Conservation
assessments, reference measurements and authorised sampling were also carried out, creating a controlled pre-

cleaning baseline for the subsequent comparisons.

At the campaign base in Porto di Baia (harbour of Baia), the project’s fechnology partners assembled and
connected the AUV, docking statfion, surface buoy and RMCC. The imaging, LIBS and QCL payloads were
installed, while the teams conducted initial checks of the mechanical, electrical and software interfaces, power

supply, communications, data logging and transfer processes.

Day 2 - Creating the zero-point dataset and confirming field readiness

On Tuesday, 1 September, the preparation of the selected archaeological surfaces was completed. The feams
then repeated the photogrammetric and conservation documentation to establish a post-cleaning “zero-point”
dataset for each selected area. Environmental reference measurements and authorised sampling were also

completed.

In parallel, the AUV missions for the two use cases were defined and reviewed, including the required waypoints,

checkpoints and acquisition areas.

The tfeam completed the system’s dry integration, calibration and end-to-end readiness checks. Mission planning
and execution procedures, communications, data transfer, deployment, mooring, recovery and safety processes

were tested before the integrated configuration was approved for deployment.

Day 3 - Deployment and in-water commissioning

On Wednesday, 2 September, the complete NERITES system was transported from Porto di Baia to the Villa dei
Pisoni and installed at the pilot site. Following its deployment, the team carried out the in-water commissioning of

the AUV, buoy, docking station and communication infrastructure.

The first field-verification runs focused on the operation of the AUV and ifs integrated payloads, including
controlled navigation and contfinuous mission execution. The docking and surface-support systems were also

tested, together with the power and data-transfer connections.

Throughout the activities, the RMCC supported mission transfer, communication with the offshore team, data

reception, system visualisation and the recording of operational evidence.
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Day 4 - Field verification of the individual technologies

Thursday, 3 September, was dedicated to a series of technology-specific field-verification rotations.

The first missions examined autonomous mission planning, path fracking, obstacle avoidance, precise positioning
and the controlled approach to selected underwater targets. Further runs focused on the acquisition of imaging

and 3D datasets with the required coverage, resolution, georeferencing and metadata.

The LIBS sensor was deployed to acquire spectral data from selected targets, while the QCL system carried out
measurements in real sesawater conditions and generated inputs for georeferenced environmental mapping. In
parallel, the collected field information was organised and prepared for subsequent processing through the

project’s deterioration-assessment and preservation-support tools.

Day 5 - Integrated execution of the two use cases

On Friday, 4 September, the verified system configuration was used for the end-to-end execution of the two use

cases, with the participation and observation of end users.

The morning session focused on the first use case, addressing the physical and biological degradation of mosaics
and wall structures. The AUV carried out the planned imaging and 3D documentation mission, supported by the

required reference acquisitions.

During the afternoon, activities focused on the second use case concerning anthropogenic impacts at the Villa
dei Pisoni. LIBS and QCL measurements were conducted alongside environmental measurements, CTD data

collection, authorised sampling and other reference activities.

From the onshore RMCC, end users were able to follow the field operations through a synchronised display
combining the live pontoon camera, vehicle-camera feed where available, mission map, telemetry, system status
and preliminary data. A two-way audio connection enabled confinuous communication with the field

coordinator, while all system commands remained under the responsibility of the authorised operators.

Day 6 - Integrated execution of the two Baia use cases

The final day of the campaign, Saturday, 5 September, was dedicated to the recovery of the AUV, sensor

payloads, docking statfion, buoy, moorings and supporting equipment.

Following their return to Porto di Baia, the recovered components were safely disconnected, inspected, cleaned
where required and prepared for fransport. The feam also reconciled the field datasets, mission logs, samples and

evidence records and verified that controlled backups had been completed.
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Temporary materials were removed from the working area, the condition of the site was documented and the

pilot area was formally restored and handed back.

At the end of the day, the partners jointly reviewed the execution status, datasets, operational logs, deviations

and end-user observations generated during the two use cases.

From field operations to performance assessment — Next steps

The completion of the campaign in Baia represents a significant step in moving the NERITES technologies from
laboratory and controlled integration environments to coordinated operation at areal underwater archaeological

site.

The datasets, operational records and end-user assessments collected during the campaign will now undergo
detailed post-processing. They will be compared with the established archaeological and environmental

baselines and assessed against the project’s verification framework and performance indicators.

The lessons learned in Baia will also support the further refinement of the integrated system ahead of the second

NERITES pilot campaign at Fournoi, Greece, during October 2026.

About NERITES project

NERITES is a Horizon Europe Research and Innovation project running from January 2024 to December 2026. With
a total budget of €3,994,750, the project develops non-destructive, cost-effective and transportable technologies

for the systematic remote monitoring of Underwater Cultural Heritage.

By combining autonomous underwater platforms, advanced sensors, imaging and photogrammetry, remote
supervision and intelligent data processing, NERITES aims to improve preservation assessments while reducing

operational costs and risks to human operators.

The project is funded by the European Union under Grant Agreement No. 101132575.

Stay connected

For more information about the NERITES project and is future activities, please you can:

Email us: info@nerites.eu

Visit our website: www.nerites.eu

Follow us: linkir.ee/neritesproject

NERFIES www.nerites.eu SR Funded by

the European Union



http://www.nerites.eu/
mailto:info@nerites.eu
https://nerites.eu/
https://linktr.ee/neritesproject

9

i3\

»

Ll it

Funded by
the European Union

NERITES www.nerites.eu
-



http://www.nerites.eu/

Funded by
the European Union

N ERlTEg{ www.nerites.eu



http://www.nerites.eu/

Funded by
the European Union

N ERlTE%{ www.nerites.eu



http://www.nerites.eu/

Funded by
the European Union

N ERlTE%{ www.nerites.eu



http://www.nerites.eu/

NERITES www.nerites.eu B

the European Union



http://www.nerites.eu/

the European Union

NERITES www.nerites.eu - Funded by
— =



http://www.nerites.eu/

NERITES www.nerites.eu - Funded by
-—

the European Union



http://www.nerites.eu/

the European Union

Funded by

2|
o
$
5
S
3
s
s

P
S
oo..w Aeuw

NERINES



http://www.nerites.eu/

) Ty

&

Follow us for
morel

NERFIES www.nerites.eu - Funded by
-—

the European Union



http://www.nerites.eu/

