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Goals

ȯ Identify kiwiȐmoreporkȐ andweka in nocturnal recordings
ȯ Allow recordings to be ignored that are unlikely to contain calls

to reduce the effort needed to score calls
ȯ Facilitate consistentȐ automatedmonitoring of acoustic data

fromaroundNewZealand



RecurrentNeural Networks



Audio processing



RecurrentNeural Networks



Parallel processing



Anexample prediction
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Identifying kiwi



Training data
ȯ Providedwith ȖȘȗȝȕșȑminute audio files from the Tierȑȕ

data set
ȯ First calls of each bird species in each file labelled using

Freebird
ȯ A total of ȕȗȖțȐ ȕȜȗȐ andȕȔȗ files containing kiwiȐmoreporkȐ

andwekaȐ respectively

Files with kiwi in the Tierȑȕ training set

species ȖȔȕȕȳȕȖ ȖȔȕȖȳȕȗ

brownȓtokoeka țȜ ȗȘ
great spot ȖȜ Ȗȕ
little spot Ȕ ȗ
spp Ȕ ȕȝ

total ȕȔȚ țț



Training data

ȯ Requires awellȑlabelled training set
ȯ Current Tierȑȕ protocol not ideal for three reasons

ȒȒȕ For kiwi andwekaȐ therewere insufficient examples in the
training data

ȒȒȖ not all calls are labelled
ȒȒȗ time bounding of calls isn’t precise

ȯ Carried out our own labelling ofmorepork calls
ȯ Used data from the Rimutaka Forest Park Trust for kiwi



Rimutaka kiwi

ȯ Data from the Rimutaka Forest Park Trust
ȯ ȖȔȘȘȘȕȑminute clips
ȯ Half of the clips with high energy in the kiwi frequency
ȯ Half of the clips randomly sampled from the remaining ȚȔȔ

ȔȔȔ clips
ȯ Added in ȚȜțȔȕȑminute kiwiȑless clips from the Tierȑȕ set
ȯ Held out ȖșȔȔ clips as a test set



A successful prediction
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Nokiwi here
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This tūimight be a kiwi
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And it didn’t find this call
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Kiwi RNNapplied to test data
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Kiwi RNNapplied to TierǺǾdata
AnAUCof țȕȋ
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What has gonewrong?

ȯ Multiple kiwi species in Tierȑȕ data set
ȯ Greater diversity of background sounds
ȯ More possibility ofmistakes in ȕșȑminute data



Difficult to distinguish kiwi andweka

Weka

Weka sounding like a kiwi

Labelled in Freebird as kiwiȑweka
duet

Labelled in Freebird asweka



Identifyingmorepork



Morepork calls

ȯ Use the firstminute of each Tierȑȕ fileȐ and the rest of
‘interesting’ files

ȯ Count anymorepork call type ȌruruȐ queeȐ etcȒȍ as a
morepork

ȯ Extend data by changing the levelsȐ and blending known
morepork with a range of background noise

ȯ A total of ȕȚȕȘȚ labelledminutesȐ țȝȗȜwithmorepork
ȯ A total of ȖȚȚșȕ calling periods



Findingmorepork calls



Morepork RNNapplied to test data
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Morepork RNNapplied to TierǺǾdata
AnAUCof țȘȋ

Not useful for discriminatingmorepork in the Tierȑȕ data set
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Morepork RNN

ȯ Classifier not as accurate on ȕȑminute training holdȑout clips
as kiwi

ȯ Morepork are harder as the individual calls are shorter
ȯ Perhaps there are difficulties with the diversity of callsȐ and

wide variation in intensities
ȯ Performance degrades as the interval is extended to ȕș

minutes



Summary

ȯ Recurrent Neural Networks not yet suitable for automating
Tierȑȕ acousticmonitoring

ȯ To improvewould require specialised training data Ȍcalls
wellȑlocated in timeȐ andwith large numbers of casesȍ

ȯ May need othermodellingmethods ȌeȒgȒȐ RandomForestsȍ
to go fromcontinuous score of the RNN to a classification of
the audio file

ȯ PositivelyȐ the RNNswill be useful for finding infrequent kiwi
calls at sites similar to the Rimutakas


