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Al in bioacoustics
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Terrestrial Marine/Aquatic
Birds & bats Mammals
Mammals Fish
Anurans Coral reefs
Insects

CCB projects as of January 2020 bioacoustics.cornell.edu
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BirdCLEF, DCASE, Kaggle

DCLDE, ASA’s bioacoustics session

Present
disconnect

Insects. (Anybody cares?)

Ecoacoustics vs bioacoustics

CCB projects as of January 2020 bioacoustics.cornell.edu
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Center for Conservation Bioacoustics (formerly Brp)

* ~40 members including researchers, postdocs, students and staff (cross-disciplinary)

* No, we're not Macaulay Library!
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“The Rockhopper
__ CCB’s Marine

CCB —-—What we do

Recording Unit

o Conservation science using

. . SWIFT: CCB's Terrestrial
bioacoustics Recording Unit

o Facilitate research il oia]s oo X eemnae
o Hardware
o Software
(RavenPro: ~1500 citations)
e Global collaborations | * # y .
— | S S e Hen
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4 @ Marine/Aquatic
@ Terrestrial

CCB projects as of January 2020 bioacoustics.cornell.edu
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Data collection & growth

Typical data volumes:

Terrestrial [48 kHz @ 16 bit]:
~8 GB/channel/day

Marine [200 kHz @ 24 bit]:
~50 GB/channel/day

bioacoustics.cornell.edu



Challenges

Handling of Data &

Extraction of
Information

|

Translation into
Conservation
Actions







W h d ‘e N ET (1 species model, LeNet-5)

Focus on critically endangered North Atlantic right whales, Eubalaena glacialis

0-1,000 Hz

lllustration Source: The Atlantic, July 30, 2018

bioacoustics.cornell.edu
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W h d ‘ e N ET (listenforwhales.org) EOMOffshore ‘\CE/Greanelrg
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Gumby hose

Steel tlotation sphere

Hydrophone

Mooring relcase

Anchor

bioacoustics.cornell.edu
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WhaleNET
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Shiu, Y. et al. (2020): Deep neural networks for automated detection of marine mammal
species. Scientific Reports, https://doi.org/10.1038/s41598-020-57549-y
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Dolphin Species Identification by
Whistles

U.S. Navy photo by Mass Communication Specialist 2nd
Class David Hooper, CC 2.0
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Audio Embedding
Using Triplet Loss
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who cares?

Catch Rate mg day

62-97% decline in biomass over 35 years.
Lister & Garcia, 2018

76-82% decline in biomass over
26 years.
Hallmann et al., 2017
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Tropical
katydids

Nature's
popcorn
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Katydid sounds
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Hofstede HM, Symes LB, ... Madhusudhana S., ... (2020): Calling songs of katydids (Orthoptera, Tettigoniidae) from Panama. Journal
of Orthoptera Research (in press)

bioacoustics.cornell.edu
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Madhusudhana, S. et al. (2020): A deep convolutional neural network-based classifier for passive acoustic monitoring of neotropical
katydids. The Journal of the Acoustical Society of America, https://doi.org/10.1121/1.5137323
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* Long-term monitoring &

Seasonal phenology
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e Agricultural management
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Utilize context

within the
recognition system
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Temporal context within songs
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Temporal context within songs

: m M.,i.ﬁ"“# o '.*“.d"’” fnwﬂ'&‘f:? @W Benefits
W J w“ ;{‘W‘m Ll AN ‘h Al

e Improved recognition

Z
5
c o Possible source separation
'l' ﬁlt Jx | I 'h _/‘AL JL - j’ g
= o Better density estimation
\ o Transferable

e

SAN DIEGO STATE
UNIVERSITY

bioacoustics.cornell.edu



Next steps!

 Convert detections to conservation
actions!

* Need for cross-pollination:
Why reinvent the wheel,
over and over again?

* Reuse & recycle
- knowledge
- experience
- resources

e Collaborate!




