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What we’re trying to do

I Monitoring our managed forest landscapes is crucial for
informing effective conservation efforts.

I Our interest is in bird populations in forests.

I We can passively capture the sounds of birds in forest
environments, long-term.

I To best use these recordings we turn to automatic classifiers
to predict which bird species vocalisations are present in a
recording.

I We will describe some of the methods we have developed.

I And show actual results! It works!

I And finally we introduce our Citizen Science initiative,
Birdsong, that enables bird enthusiasts (like you) to make
valuable contributions to this important project.



Motivation & Goal

Monitoring the efficacy of conservation efforts is a much-needed
ability when managing forests!
Problem:

I Bird species richness is a popularly used indicator of forest
health.

I But sending experts out into the field to directly observe birds
is

I REALLY SLOW
I REALLY EXPENSIVE

Resource: 10000+ Environmental recordings from (passive)
Acoustic Recording Units

Goal: Provide a fast and cheap means of performing
presence/absence surveys using available environmental recordings.



The Data

Frontier Labs BAR

I Acoustic data are acquired as audio files (WAV format), using
recorders set out in forests for months at a time.

I We have several thousands of hours of recordings.



Labels
I Environmental recordings cannot be used by ecologists

directly: they have to be labelled.
I Labelling can be done by experts, but is equally slow and

expensive, and not half as much fun.
I Labels can be strong or weak depending on how much

information they convey.

Figure 1: Annotations on Birdsong



Bring in the Experts

I We need a kernel of expertly labelled data for teaching and
verification

I Experts used our Web Application Birdsong to tag a subset of
data from NW Tasmania that corresponded to field surveys to
produce the best possible Gold Standard



Data Summary

As downloaded from our Birdsong database:

I 1911 x 30 second duration WAVs from NW Tasmania
corresponding to field surveys

I 10152 x detected and labelled acoustic events (bounding box
coords + class label)

I 39 different class labels including some parent classes
(‘Thornbills and Scrubwrens’ and ‘Bird’)

So what do we do with this?



Two Complementary Approaches

Large problems of this type are typically done in one of two ways:

I Leverage the power of the people: citizen science

I Teach a machine to do it: machine learning

But why not both?
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Figure 2: Broad overview



Machine Recognisers
Goal: Automatically produce species presence/absence labels for
acoustic recordings.
Tools: Machine learning models and image processing techniques
Resources: Annotated data from NW Tasmania
Solution: Machine Learning Black Box

Figure 3: Data Science Voodoo



A note before the results

I Being constantly fine-tuned, so results constantly evolving.
I 4 classes were dropped for not having enough examples:

I Grey Butcherbird,
I White-breasted sea eagle,
I Yellow-tailed black cockatoo and
I Brown falcon.



Preliminary Results

Common Name Instances Predictions Hits (%) False Claims (%)

Striated Pardalote 579 548 472 (81.5%) 76 (13.9%)
Forest Raven 212 194 164 (77.4%) 30 (15.5%)
Sulphur-crested Cockatoo 31 57 24 (77.4%) 33 (57.9%)
Fan-tailed cuckoo 68 59 50 (73.5%) 9 (15.3%)
Silvereye 56 58 38 (67.9%) 20 (34.5%)
Eastern Spinebill 26 19 16 (61.5%) 3 (15.8%)
Golden Whistler 319 229 197 (61.8%) 32 (14.0%)
Black Currawong 62 47 38 (61.3%) 9 (19.1%)
Human 27 17 16 (59.3%) 1 (5.9%)
Grey Fantail 482 431 304 (63.1%) 127 (29.5%)
Blackbird 45 78 27 (60.0%) 51 (65.4%)
Tasmanian and Brown Thornbills 663 708 410 (61.8%) 298 (42.1%)
Grey Shrike-thrush 398 353 222 (55.8%) 131 (37.1%)
Crescent Honeyeater 236 232 119 (50.4%) 113 (48.7%)
Flame Robin 33 22 16 (48.5%) 6 (27.3%)
Pink Robin 81 56 36 (44.4%) 20 (35.7%)
Insect 45 27 20 (44.4%) 7 (25.9%)
Green Rosella 79 35 32 (40.5%) 3 (8.6%)
Yellow-throated Honeyeater 58 40 16 (27.6%) 24 (60.0%
Laughing Kookaburra 24 4 4 (16.7%) 0 (0.0%)
Tasmanian Scrubwren 120 39 17 (14.2%) 22 (56.4%)
Olive Whistler 19 4 3 (15.8%) 1 (25.0%)
Australian Shelduck 25 3 3 (12.0%) 0 (0.0%)
Black-headed Honeyeater 50 9 7 (14.0%) 2 (22.2%)
Other animal 7 1 1 (14.3%) 0 (0.0%)
Shining Bronze-cuckoo 7 1 1 (14.3%) 0 (0.0%)
Dusky Robin 9 4 1 (11.1%) 3 (75.0%)



Any patterns?
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There’s no apparent relationship between the amount of
gold-standard data and accuracy of predictions.



Fan-tailed Cuckoo

From Wikimedia Commons
Hit rate: 73.5%

False claim rate: 15.3%





Fan-tailed Cuckoo

Is there anything special about their calls?

Discuss.



Common Blackbird

From Wikimedia Commons – this one’s from the Canary Islands)
Hit rate: 60%

False claim rate: 65.4%





Common Blackbird

Is there anything special about their calls?

Discuss.



Eastern Spinebill

c©J J Harrison
Hit rate: 61.5%

False claim rate: 15.8%





Eastern Spinebill

Is there anything special about their calls?

Discuss.



Pink Robin

c©J J Harrison
Hit rate: 44.4%

False claim rate: 35.7%





Pink Robin

Is there anything special about their calls?

Discuss.



Summary

I Gold standard labelled data is a highly valuable resource

I We need more examples of the shy species

I —but there will always be some species that are just hard.

I These results are excellent, but we’re constantly striving for
improvement.



Citizen Science

We want to:

I Cultivate an engaged group of citizen scientists

I Provide ways for enthusiasts to hone their bird call recognition
skills

I Continue to improve our ability to produce acoustic
annotations

We need: People!
Just as our experts did, anyone can use the Birdsong web
application to label environmental recordings with bird species
names.
These (high quality) labels will help improve our machine learner,
taking advantage of “The Wisdom of the Crowds.”



Where?

https://birdsong.ecoacoustics.science



Almost half of Tasmania is 
covered by forest.
We can track the health of our 
forests and their inhabitants 
by listening to them. Birds in 
particular are a major 
contributor to forest biophony 
(sounds made by animals).
We can record the sounds of 
forest easily with modern 
devices, but identifying the 
contents of these recordings is 
a difficult problem.

Birdsong
https://birdsong.ecoacoustics.science/

State of the forests Tasmania 2017

Luckily for us, it's a type of 
problem (pattern recognition) 
that your clever primate brain 
has evolved to excel at.
Help us understand our 
forests by listening to audio 
recordings and telling us what 
you hear. Help us by checking 
out Birdsong.Olive Whistler -- JJ Harrison

Birdsong is a web application that enables members of the 
community to contribute directly to conservation science by 
identifying sound events in acoustic recordings.

Project Pitch

Ecoacoustics 
Research Group

Listening
to

Forests



Birdsong
birdsong.ecoacoustics.science

Eastern Spinebill -- JJ Harrison

Soundscape Spectrogram containing Eastern Spinebill Calls

A Citizen Science Project
Funded by:

Join Us
● in building a community of citizen scientists 

 engaged in conservation research
● in addressing the "big data" problem          

 presented by large scale acoustic                                   
 monitoring

● in developing methodologies and best        
practices for achieving the above goals

Join Birdsong

Want to contact us?

https://birdsong.ecoacoustics.science/

tasbirdsong@gmail.com
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Thanks also to

I Ornithologists Andrew Hingston (Tasmania) and Kerryn
Herman (Victoria) for creating 24,782 tags to help train our
classifier

I Nicholas Forbes-Smith (UTAS) for creating the Birdsong
website at https://birdsong.ecoacoustics.science

I Greg Jordan, Sue Baker, Saurabh Garg and James
Montgomery (UTAS) for academic support

I AND YOU!



FAQ
These really are frequently asked questions:

Is there a phone app? No. The computational requirements are a
bit much for a mobile phone.

Can I call it Shazam for Birds? No, it’s really not like that at all
and this phrase hurts us.

What about lyrebirds? We just don’t handle these yet. Ask us
later. :)

How can I help? Go to
https://birdsong.ecoacoustics.science, and
get in touch with us.

What about that rare bird that I’m very interested in? We
probably don’t have data on it — but when we do,
we’ll definitely be applying our tools to it.

When does the Citizen Science thing start? The website is live
now – but we want to add more functionality. Sign
on for updates.

https://birdsong.ecoacoustics.science
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