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reveorce | YVhich sound do they emit and why ?
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p Emitted Frequency

» Stenella longirostris - 100 Hz - 160 kHz .
- —» Delphinus delphis - 200 Hz - 150 kHz
h ' A

» Tursiops truncatus - 200 Hz - 150 kHz
- » Stenella attenuata - 3 kHz - 150 kHz
Sonar “

» Kogia sp. - 60 kHz - 200 kb

» Grampus griseus - 2 kHz - 105 kHz
- » Mesoplodon densirostris - 1 kHz - 55 kHz

<+— - Orcinus orca - 100 Hz - 35 kHz
<«——» Peponocephala electra - 8 kHz - 40 kHz
<+— 3 Physeter macrocephalus - 100 Hz - 30 kHz
<«—» Stenella frontalis - 1 kHz - 23 kHz

<+——» Mesoplodon europaeus - 30kHz - 50 kHz

<+— Ziphius cavirostris - 22 kHz - 42 kHz
<+—» Globicephala macrorynchus - 500 Hz - 20 kHz o
<«— Globicephala melas - 10 Hz - 15 kHz

<«—» Stenella clymena - 6 kHz - 19 kHz
<+— Megaptera novaeangliae - 20 Hz - 10 kHz
<—» Steno bredanensis -4 kHz - 12 kHz
. > pPseudorca crassidens -4 kHz - 8 kHz
Voicing ,. [ agenodelphis hosei - 8 kHz ~ 13 kHz
<> Balaenoptera acutorostrata - 60 Hz - 6 kHz
o Balaenoptera edeni -70 Hz - 950 Hz
o Balaenoptera physalus - 10 Hz - 750 Hz
<» Trichechus manatus - 2.5 khz - 5 kHz
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.  Motivation

- Endangered species
- Passive acoustics to study cetacean N
- 3D tractography of deep dives from the ﬂ .. -
surface : learn from what they listento &= T ViV W 7
. . . . . Sicié Canyon, Toulon, France
Monitoring of marine traffic to avoid
collisions

Sperm whales (Physeter macrocephalus)



Risk area of collision between sperm whale (kriging)
and all large commercial vessels in summer
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Risk area of collision between sperm whale (kriging)
and conventional femies in summer
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The risk of collision : ~ 12 / year
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Detect and class Biosonar with Al
Convolutional Deep Learning : 95% ok! | .| c
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Antenna video
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http://sis.univ-tln.fr/~glotin/GOPR2703.MP4
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The time delays... tell us a lot
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12th of august 2018 : 2 hours of recordings of a single sperm whales
South of Toulon

Legend
Sv Drift: 0.77 Miles August 12th, 2018

lEnd: 13h42

Start: 11h59'

{End: 13h42
»

%
Start: 11h59¢




%), REINFORC Example of 3 track in front of KM3Env
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Record,
- 3 tracks (green, blue, pink) of the Cachalot, S;g?d.zfr:s

- 50 minutes each, getting to -1000 m

00:01:22:06

Same species
Other record,
Glotin 2008
sabiod.org

Poupard ... Glotin, Real-time passive acoustic 3d tracking of deep diving
cetacean by small non-uniform mobile surface antenna, ICASSP 2019
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A global overview of what we can discover here...
The biggest hunters of the earth, in group...

= e ot i -
T T o - >
e D s = S i e >
s = - ~X X <
T, =
R s g .

UTLN

B2aG/AS20130905'11:00UTE
—B1

- ~-
L 2

ANTARES




Deep learning listening 10 hours on KM3Env hydrophones, spring 2020 show

0.9
0.8
0.7
0.6
0.5
0.4
0.3

o2 __-Mll.l [ | -I-] | N [.I';I.Iil-‘l_i- _.i—_

0.6
0.5
0.4

0.3 Best, Glotin et al 2020

0.2 [ | [ |
T TN T I 0 I Ol (W] VA el N N T [ jligE Tl @ piaiE n

05-06 04 05-06 06 05-06 08 ' 05-06 10 05-06 12 05-06 14 05-06 16



& REINFORCE

REsearch INfrostructures FOR Citizens in Europe

automatically detected
(CNN at LIS Toulon)

Fin whale pulses
( Rorqual )

from KM3Env
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& REINFORCE From which is this Biosonar ?
Help us W|th Relnforce to foIIow cetaceans !
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Join our community
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www.reinforceeu.eu  company/reinforceeu @ReinforceEU




