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Traditional Detection & Classification

Detect

Extract features

Classify each
event

Whale illustrations American Cetacean Society - Uko Gorter © 2003/2006




Problems with the traditional model-

* Individual calls yield limited information

* More recently
— Groups of calls have higher F-ratios
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Problems with the traditional model-

Individual calls yield limited information
More recently

— Groups of calls have higher F-ratios
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See Holger Klinck’s boosting talk Wed 4:40
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DCLDE 2013 Right whale task
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Information theory

« Can we look at an acoustic encounter as
an event?

* Informatioftheory provides a path
- Construcfg?obabilistic model of encounter

— KuIIback—L‘ebIer divergence lets us quantify
similarity between distributions

See Yun Trinh's talk Monday 4:00




Kullback-Liebler Encounter Divergence

Risso’s dolphin
Pacific white-sided dolphin «

Pacific white-sided




Deep Learning

* Recent form of neural net
(review in Nature LeCun, Bengio & Hinton 2015 521 436-444)

« Key usage concepts
— Large training sets
— Use for classification and/or feature extraction

* Highly successful in a wide variety of fields

* Bioacoustics:
— Halkias et al. (2013) JASA 134(5)
— See Jeremy Karnowski's talk Monday 4:40




Deep Learning

 Layers of restricted Boltzman machines

Hidden data
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Visible data

 Stacked and learned one at a time
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Multiple lines of evidence

* We typically look for specific call types

« Can we merge multiple information
sources?

— whistles and echolocation clicks

— habitat IcatiQMn;e, environment)

—
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Example: PAM of migrating birds .

Classify species Night flight calls hard to classify; many candidates
A (>300 potential species in Upstate NY)

- e-Bird visual sightings as a “weighting factor”
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courtesy Holger Klinck




Where do we go from here?

* Develop methods to extract better features
— Automatically?

— Alternatives? (e.g. Leroy Emmanuelle’s subspace analysis earlier
today)

 Incorporation of context and multiple lines
of evidence

 Move beyond predicting species...

— Can we use learning to discover information
about behavior, species assemblies, etc.?




iMuchas gracias!
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Members of the following labs:

SDSU Audio Processing Lab
SIO Behavioral Acoustic Ecology Lab (Simone Baumann-Pickering)

SIO Marine Bioacoustics Lab (Ana Sirovié)
SIO Whale Acoustics Lab (John Hildebrand)




