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Backbone
… further need for tidying up 
and rationalization -

new patch panels, network 
switches…



CommScope

Fiber Optic Cable



Fiber Optic Cable
WHY? fiber optic cable is: 

• faster (up to 100Gbps)

• Longer (copper wire ethernet 
<100m) 

• harder to tap, then more secure

• is thinner

• higher bandwidth

• more durable and…

• is immune to EMI and RFI!



• Rack optimization and enhanced cooling system

• New Layer2 node 
(server room in bow area)

• New core-switch Aruba HPE 6300M 
(Layer3, router, DHCP server, high capacity) 

Network



Is it THAT important?

or…

“how long would I last
without Instagram 

reels?”

WiFi



Previous situation: 7 access points

New planning: 18 access points

• Harsh environmental specs

• Seamless coverage

• HW/SW robustness 

WiFi
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HPE Aruba APs

610 series “campus”

518 series “ruggedized”

560 series “outdoor”

WiFi



560 series “outdoor”
Operating:
• Temperature: -40° C to +55° C (-40° F to +131° F)

with full solar loading
• Humidity: 5% to 95% non-condensing internal
• Rated for operation in all weather conditions
• Water and Dust:  IP66/67
• Salt Tolerance: Tested to ASTM B117-07A 

Salt Spray 200hrs
• Wind Survival: Up to 165 Mph
• Shock and Vibration ETSI 300-19-2-4

WiFi



Signal quality tests

& optimization 

WiFi



Aruba Instant

• Easy deployment

• Robust, distributed peer network

• Advanced config and monitoring

WiFi



• Bosch, provided by E-Nav

• Arteco VMS server

• 3 clients

• Fiber optic backbone, 
dedicated LAN

• 20 cutting edge cameras for 
extreme environment

CCTV



• Bosch 
Remote portal

CCTV



Vaisala WXT536

• Wind speed/direction

• Pressure

• Temperature

• Rel. Humidity

• Rain and Hail

• Sensor heating

• Operating environment 
from -52º to +60º 

Weather station



RS-250 Radiation solution

Gamma-ray spectrometry system, commonly 
utilized for radionuclide identification and 
quantification.
The detector geometry consists of a thallium-
doped sodium iodide (NaI(Tl)) scintillation 
crystal with dimensions of 3 × 3 inches, 
coupled to a photomultiplier tube (PMT). 
It detects aerosol-borne radionuclides, 
although cosmogenic and other 
environmental isotopes are also observed.

Radiometer



A lot of interesting data
collected in the Southern Ocean!

Radiometer
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Near-Real-Time Radiation Monitoring and Anomalies 
Detection During the R/V Laura Bassi's Southern Ocean Cruise

B.Salmassian, M.Iurcev, M.Musco, A.Trebbi, F.Coren
*National Institute of Oceanography and Applied Geophysics (OGS), Centre for Management of Maritime Infrastructure (CGN)

Conclusion - U-238, Th-232, and K-40 anomaly areas between the New Zealand and
Antarctica regions have been identified based on more than 6,000 gamma spectra. Studies
and analyses have shown that these anomalies are could be originate from geological
sources, including hydrothermal vents, submarine volcanoes, tectonic faulting, and
upwelling sediments from ocean floor. Future research is recommended to focus on
seabed sediment sampling and laboratory spectral analysis. At the present stage we are
not aware of previous findings or studies about U-238, Th-232, and K-40 anomalies in the
Southern Pacific Ocean; this phenomena will be deeper investigated in further studies.

Spectral and 
Concentration Contours

New Instrumentation 
& Setup Optimization

ML-Based  
Spectral Analysis

New Routes
Follow-up Meas.

Abstract - Ocean gamma-ray monitoring and radionuclide tracing are an important research method to characterize ocean masses, geophysical
phenomena or human-induced pollution. To achieve these goals, gamma-ray spectra were collected along almost 30.000 NM the Laura Bassi cruised
among Italy - New Zealand and Antarctica to identify significant radiation anomalies with emphasis on oceanographic, geophysical, anthropogenic, and
cosmogenic source elements.

Introduction - Gamma spectrometry and radionuclide tracing have advanced global
understanding of oceanography, environmental monitoring, and resource studies, with
pioneering the Irish Sea, North Sea, and Black Sea. OGS has a mission aligned with these efforts
through scientific cruises.

Material & Methods - An RS-250 radiometer was installed on the research vessel’s upper
part and connected to the ship’s network, with data managed remotely , as shown in Figure 1. The
device features a 3×3 inch NaI(Tl) scintillation detector, recording gamma spectra based on count-
rate per channel across 1024 energy channels. Calibration is performed using Cs-137 and K-40
.sources, and data are saved in ANSI N42.42 and CSV formats. GPS data from the vessel are
synchronized to ensure precise spatial referencing.

Results - The Laura Bassi vessel traveled over 8,000 NMm on two round trips between New Zealand and Antarctica, collecting more than 6,000
gamma-ray energy spectra. These spectra, comprising gamma ray counts per energy channel over specified sampling durations, faced some anomalies
have in Figure 2. The correlation between variations in count rates and changes in air wind, air temperature, air humidity, air pressure and vessel have
been assessed using Pearson’s correlation index without significant dependency which means these variations are not related to noise or instrument
environmental condition. While major variations were not unrelated with ocean depth, not all patterns particularly the anomalies central to this
manuscript could be fully explained. In figure 2 three type of local peaks and variation emerged in the γ-ray count data:
- coastal/background peaks (marked by squares), found near shorelines or shallow waters and influenced by industrial, and sedimentary radioactivity
. but excluded from the study's main focus;

- offshore background variability, showing smooth changes
of over 10% in baseline count rates across open-ocean
transects, likely due to large-scale shifts in natural
equilibria which has emphasis in Yu-Chia Chung research;
- and remote anomalous peaks (marked by circles), which
are the primary focus of this study. These anomalies
occurred in regions over 1 km depth and far from
seashores, where depths were stable or increasing.
In order to confirm that the observed anomalies are not
associated with anthropogenic sources, two approaches
were examined, which were anthropogenic-source
screening and energy-spectrum characterization. The first
approach involved comparing anomaly coordinates with
recorded nuclear incident and waste-disposal databases ,
revealing that all sites were over 100 Km from any known
nuclear facilities, making human-sourced contamination
unlikely. The second approach analyzed spectral energy
variations for significant jumps in specific channels linked
to anthropogenic and other suspect radionuclides, but
.found no channel-specific deviations attributable to known isotopes such as Co-60, Cs-137, Pu-239, or
Am-241. As it is shown in Figure 3, and 4, the anomalies showed mostly uniform spectral shifts
indicative of natural radionuclides, primarily from the U-238, Th-232, and K-40 decay chains and related
interactions, likely due geochemical processes such as hydrothermal venting, submarine volcanism,
tectonic activity, or even upwelling in the ocean water and bringing ocean floor sediment to sea surface.
Considering that Bi-214 exhibits the most prominent gamma peak among the natural decay series
radionuclides, the lower chart of Figure 4 illustrates how the variation in the Bi-214 related energy
channel aligns with the total count rate variation. Future validation will involve targeted sampling and
lab-based gamma spectrometry. Anomalies are certain due to the independence of high value count
rates from other parameters, though follow-up measurements may be affected by water temperature
and ocean current velocity.

Fig 1. Location of the radiometer on the vessel  

Fig. 2 Vessel routes and anomalies location

Fig. 3 Recorded gamma spectra variation

Fig. 4 Count rate and parameters variation
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ssss

Connectivity

Starlink: 2 maritime connection + 1 spare system
Backup: VSAT Ku + Iridium + LTE



any Starlink 

competitors

 ???

Connectivity



• Navigation

• Weather

• Waypoint

• ETA

• ….

• Screen sharing

• Documents

Intranet



Screen sharing system

“mj_capture”

Python + PHP + Javascript

Intranet
HTTP SERVER pnra-www2 
192.168.1.60

mj_capture.php

PNG 
screenshot

PNG 
screenshot

JPG 
screenshot

navigation pc
(CLIENT)

user 
smartphone

user PC



Information + Dissemination + FAIR database + ERDDAP server

“Towards a digital ship paradigm” 

WWW

PostgreSQL DB
+

ERDDAP server

OGC services 
(WMS, WFS…)



institutional website 
laurabassi.ogs.it

• Realtime position

• Ship track,

• Campaign archive

• Meteo data

• Wind arrow

• Auto update

WWW



• Ice coverage maps

• Vectorial and raster 
maps for Antarctica

• Web Mercator and 
polar stereographic 
projections

WWW



…many visitors! J

WWW



Next steps
Ø New cameras for the baltic room

Ø Improvement of CCTV response time and continuity

Ø Better integration of the scientific network with Valmet control 
system and Kongsberg navigation and DP systems

Ø New scientific instruments with real-time / underway capabilities

Ø Higher levels of cybersecurity

Ø New backup solutions for general connectivity

Ø Improved web solutions for science dissemination, 
remote acquisition and technical management.



Thank
You!
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