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AudioMoth
SM2 (Wildlife Acoustics) (www.openacousticdevices.info)

Acoustic Tech

* Increasing accessibility of
passive audio recording
hardware

SM4 (Wildlife Acoustics)



Pijanowski et al. 2011 Bioscience

Whati1s
ecoacoustics?

The study of sound in order to tackle
biodiversity and other ecological
guestions (Sueur & Farina, 2015,
Biosemiotics).

Biotic = sounds generated by non-
human biotic organisms.

Anthropogenic = sounds associated with
human activities.

Geophonic = non-biological ambient
sounds e.g. wind and rain.



Acoustic Indices — BIOACOUSTIC INDEX Boeiman et al. (2007) Ecol. Appl.
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the biotic sound in large Pieretti et al. (2011) Ecol. Indic.
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63 green infrastructure sites 7 days continuous recording



Audible sounds
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Ultrasonic sounds
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CitySounds2017

Library of urban sounds
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2) Convert to

1) Record spectrogram 3) Calculate
audio file — > acoustic indices
- —
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Measures urban biotic
acoustic activity or diversity \/ X \/
Robust to anthropogenic
sounds in recordings >< \/ ><
Robust to geophonic
sounds in recordings X >< \/

Recommendation: to use acoustic indices to measure biotic acoustic activity
or diversity in urban environments, biasing anthropogenic and geophonic

sounds must be removed from recordings prior to acoustic index calculation.

Fairbrass et
al. (2017)
Ecol. Indic.



CityNet

Machine learning algorithms to measure biotic and anthropogenic sound in large
volumes of noisy audio data from the urban environment.

@ Testing
.Training

Training dataset
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Train the
algorithms to
choose features
that represent
different sounds

Test % of
sounds
correctly

classified



CityNet

Machine learning algorithms to measure biotic and anthropogenic sound in large
volumes of noisy audio data from the urban environment.

Results
Biotic sound ............... 100%
CNN
Deep Learning Anthropogenic sound.....5%
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CityNet

Produces patterns
of biotic and
anthropogenic
acoustic activity
over long temporal
scales
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Nature-Smart
Cities:

Smart technology
to monitor urban
bat life

www.haturesmartcities.com













Automatic detection
Storing as Wav file and classification

Full-spectrum audio capture Spectrogram generation




Storing as Wav file

Full-spectrum audio capture

Common pipistrelle Daubenton’s bat
(Pipistrellus (Myotis daubentonii)
pipistrellus)



Spectrogram generation




Automatic detection
and classification

Results
Soprano pipistrelle........... 10%
CNN Leisleriv....oviiininininnenn. 60%
Deep Learning Noctula.......coovvvviiiinnnnn.. 30%
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ﬁ OpenSensors.
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Bats in Queen Elizabeth Olympic Park

OpenSensors.
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Bats in Queen Elizabeth Olympic Park
2 bat calls were detected so far tonight.
First call: 9:23pm - Last call: 8:38pm
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How could CltyNet be
operationalised?

1 Audio recording 3 CityNet implementation

G5 @l A
478"

2 Data transfer 4 Results reporting




LET'S SOLVE THIS PROBLEM BY
USING THE BIG DATA NONE
OF US HAVE THE SLIGHTEST
IDEA WHAT TO DO WITH
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Thank you

Questions?

Alison Fairbrass
University College London
@AlisonFairbrass
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