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(Visual and nOise-eNhanced Al analysis for marine biodiversity
e MonitorinG, Observation and LeArning)

VONGOLA

General goals:

« To development of advanced technologies to monitor marine life in the lonian Sea
* To enhance real-time identification of marine fauna via environmental sensing

e acoustic monitoring
 video recording

« chemical-physical CTD (Conductivity, Temperature and Depth) probes



Acoustic Monitoring Station

NOEL Test Site, Reggio Calabria
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Distributed Acoustic Sensing (DAS)

Perturbations from acoustic waves displace
defects in the fiber, delaying the backscattered
pulse. This time delay is converted into
spatialized strain by the interrogator.

Laser pulse

Backscattered pulse

From Bouffaut et al. (2022)



Distributed Acoustic Sensing (DAS)

Perturbations from acoustic waves displace Goals with DAS:

defects in the fiber, delaying the backscattered
pulse. This time delay is converted into
spatialized strain by the interrogator.

DAS location

14.00°E 14.60°E

* Detection of Fin whales
* Assess the acoustic pollution levels:

8201 * Marine soundscape
* Vessel traffic
H DAS 37.60°1
“ i RS0 mereh Distributed acoustic DAS CharaCteriStics:
en channels

b « Continuous real-time recording and

Laser pulse St_reamlng . .
36.40 e e High resolution in space (~ 5 m) and

time (0.5 ms)

e e Al * Huge volume of data (~ 2.9 TB per

day) => deleting after 2 days



Examples of events detected by DAS

AIS (automatic identification system)

positioning data
\3 g8 ®

TS: 20250212 19.05:15
MMSI:247318300

" NAMEEUROCARGO RAVENNA
TYPE:R0-Ro Cargo Ship
Navigation Status:0
Speed Over Ground(SOG)196
Course Over Ground(COG):283
True Heading(HDG):27
Latitude:37.504176666666666
Longtude:15.20127
Position Accuracy:0
iSITSN:17.9538
ISMVC:151.0043

antenna:l



Examples of events detected by DAS

AIS (automatic identification system) Time - Distance plots of DAS recordings
positioning data
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Examples of events detected by DAS

AIS (automatic identification system) Time - Distance plots of DAS recordings
positioning data
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Frequency (Hz)

Examples of events detected by DAS

Time - Distance plots of DAS recordings
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Spectrogram of Fin whale calls recorded with DAS
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Triggers for ML-based event classification?

Time - Distance plots

45.0 Hz
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Triggers for ML-based event classification?

Time - Distance plots

19:04:01, bandpass filter: 15.0-45.0 Hz
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Triggers for ML-based event classification?

Time - Distance plots

Eartqake, 07-Feb-2025, bandpass filter: 0.1-20.0 Hz 2 2 0.200
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Triggers for ML-based event classification?

Time - Distance plot
12-Feb-2025, 19:04:01, bandpass filter: 15.0-45.0 Hz
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Triggers for ML-based event classification?

Time - Distance plot
12-Feb-2025, 19:04:01, bandpass filter: 15.0-45.0 Hz
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Triggers for ML-based event classification?

AIS (automatic identification system) positioning data
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ML-based algorithms

1) Improve the classification of different events
including f-k analysis.

2) Use f- k analysis to infer properties of the source
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ML-based algorithms
1) Classify different events based on signal properties:

* Distance - frequency plots: frequency content + signal distribution along the cable
* f- k plots: speed of the source + direction of propagation + frequency content

INPUT: signal distribution in space, time and frequency + apparent speed and relative
orientation from the cable
OUTPUT: type of signal (Fin whale, ship, earthquake, unknown)

2) Use f- k analysis to infer properties of the source:

* How far is the source from the cable based on the angle?
* Type of source: ships and Fin whales

INPUT: apparent speed and relative orientation from the cable
OUTPUT: distance between source and receiver
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