Frequency — wave-number (f — k) analysis of ships

* What? Decomposition of different signals in the f— k domain with different apparent
velocity (Vagp = 1/k)
* Why?
~ Denoise signals
~ Get relative orientation between the signal and the cable (angle + direction of the

wave propagation)
~ Track moving signals (ships, whales, etc)
* How?
~— 2D FFT in time and space of DAS data
T Vap = Ve / COS 0, Where V., is higher for higher v (0° < 8 < 909),
considering Ve = 1.5 km/s => relative orientation of an underwater acoustic signal
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AIS (automatic identification system) positioning data
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AIS (automatic identification system) positioning data
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TSS cable + FOCUS cable

O

Two-fold loop fiber
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TSS cable +
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Preliminary observations
At shallow to intermediate depths heavy boats at high speed (~ 19 knot) are visible along many kilometres:
- Easy to obtain the relative orientation from the FO cable at different distances

- Tracking is “possible” with a left-right ambiguity because the cable follows a straight line in this area

At , heavy boats signals are hard to spot and are constrained to short distance ranges => difficult to track them
. Bath tric Profile of the Sub ine Cabl
- Signal not strong enough to propagate at those depths? 0 s B B B
- Need to focus on lower frequencies? =500
£
- Coupling effects of the fiber within the cable and/or with the ground floor? £ —1000
8
- Acquisition parameters not suitable for this type of signals at these depths? 1500
—2000 o
Improvements and next steps 0 5 10 15 20 25

Distance along the cable (km)

Try the method with more energetic signals: other type of heavy boats? higher constant speed? Other type of signals?
Quantify the distance between the signal and the cable assuming constant speed
Try different time windows for the analysis

Beamforming for tracking
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