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The Amazon is Under Threat

(Tracking Amazon Deforestation from Above, NASA. https://earthobservatory.nasa.gov/images/145988/tracking-amazon-deforestation-from-above)
(“Amazon inhales more carbon than it emits, NASA finds”, NASA, 

https://science.nasa.gov/science-research/earth-science/carbon-cycle/amazon-inhales-more-carbon-than-it-emits-nasa-finds/)

https://earthobservatory.nasa.gov/images/145988/tracking-amazon-deforestation-from-above


Measure the Health of the Amazon

Screaming 
Piha

(Screaming Piha, Gabriel Bonfa. https://macaulaylibrary.org/asset/153969671.)
(Screaming Piha, Lipaugus vociferans. Audio data obtained from
Campbell, Oscar. XC332895 · Screaming Piha · Lipaugus Vociferans. https://www.xeno-canto.org/332895.)

Record Identify

https://macaulaylibrary.org/asset/153969671


Measure the Health of the Amazon

Screaming 
Piha

(Screaming Piha, Gabriel Bonfa. https://macaulaylibrary.org/asset/153969671.)
(Screaming Piha, Lipaugus vociferans. Audio data obtained from
Campbell, Oscar. XC332895 · Screaming Piha · Lipaugus Vociferans. https://www.xeno-canto.org/332895.)

Record IdentifyThis is Expensive to Do By Hand…
Lets Automate With AI!

https://macaulaylibrary.org/asset/153969671


Weakly Vs Strongly Labeled Problem

(Screaming Piha, Lipaugus vociferans. Audio data obtained from
Campbell, Oscar. XC332895 · Screaming Piha · Lipaugus Vociferans. https://www.xeno-canto.org/332895.)

Screaming 
Piha

Screaming 
Piha

Weakly Labeled
Majority of Training Data

Strongly Labeled
Ideal for Supervised Training



How can we Better Filter Weakly Labeled Data?



Weakly Vs Strongly Labeled Data

(Screaming Piha, Lipaugus vociferans. Audio data obtained from
Campbell, Oscar. XC332895 · Screaming Piha · Lipaugus Vociferans. https://www.xeno-canto.org/332895.)

Screaming 
Piha

Weakly Labeled Strongly Labeled (Bird)

Bird Bird



Weakly Vs Strongly Labeled Data

(Screaming Piha, Lipaugus vociferans. Audio data obtained from
Campbell, Oscar. XC332895 · Screaming Piha · Lipaugus Vociferans. https://www.xeno-canto.org/332895.)
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Weakly Vs Strongly Labeled Data

(Screaming Piha, Lipaugus vociferans. Audio data obtained from
Campbell, Oscar. XC332895 · Screaming Piha · Lipaugus Vociferans. https://www.xeno-canto.org/332895.)
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Screaming
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Screaming
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How is This Currently Done?



Current Methods



Current Methods



Current Methods

Can we use AI To Increase the 
Precision of Generated Strong Labels?



Experiment

1) Collect a Dataset of Many Species in XC
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Experiment

1) Collect a Dataset of Many Species in XC
2) Create 3 second chunks
3) For each 3 second chunk, use FGBG and preexisting ML 

pipelines to identify bird not bird
4) Replace all bird labels with Weak Label
5) Compare with human annotators



Test Two Binary/Bird Models

Microfaune (Preexisting Method)
- Designed by Veronica Morfi 

and Dan Stowell
- Training Data:

- Warblr
- Freefield1010
- BirdVox

- RNN

Tweetynet 
- Designed by Cohen Et Al.
- Retrained by us on:

- Freefield1010
- Warblr

- CNN/RNN



Labeling



Labeling

(Screaming Piha, Xeno-Canto. https://xeno-canto.org/species/Lipaugus-vociferans?view=3)



Labeling



Results



Results



Discussion

Demonstrated a framework for 
Weakly to Strongly Label 
pipelines that decreases the 
amount of false positive labels 
seen during training



Discussion

Tweetynet reduces the most 
false positives in training data

FGBG gets largest recall: 
mirrors hypothesis
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- Downstream Model Classifier experiments 
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Discussion

Limitations Future Work
- Downstream Model Classifier experiments 

based on different Weak to Strongly label 
pipelines

- Transformer based methods
- Expert labels



Discussion
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