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Automated methods for detecting and extracting delphinid
whistles are becoming more popular for analyzing large
datasets, however due to false detections, inaccurate contour
extractions and whistle fragmentation, these methods may
provide inaccurate results. In addition, detection and
extraction errors are affected by noise in recordings, making it
difficult to compare results across different methods. In this
study, we develop methods for removing or pruning out false
or ‘Bad’ extractions, reducing inaccurate results.

« Determine which whistle variables can be used to identify
and prune false or inaccurate whistle extractions in
automated data.

+ Determine values that can be used to prune the most ‘Bad’
extractions, while retaining the most “Good” extractions.

DATA
« Visually validated, single-species recordings from:
= striped dolphin (Stenella coeruleoalba)
= bottlenose dolphin (Tursiops truncatus)
= short-beaked common dolphin (Delphinus delphis)
= Atlantic spotted dolphin (Stenella frontalis)
= pilot whale (Globicephala spp.)

Figure 1: Atlantic spotted dolphins (Stenella frontalis). Photo taken by
Heather Foley, Duke University, under NOAA Permit No. 16185.
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MANUAL AND AUTOMATED WHISTLE EXTRACTIONS

= Whistles were detected, extracted and measured using the
whistle and moan detector and ROCCA (Real-time
Odontocete Call Classification Algorithm; Oswald et al.
2013) modules in PAMGuard (Gillespie et al. 2008).

= Fifty variables describing the whistle were measured for
each extraction.

= Whistle extractions examined manually and labelled as
‘Good’ or ‘Bad’ (Figure 2) using custom MATLAB code.
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Figure 2: Example of ‘Good’ (left) and ‘Bad’ (right) whistle contour
extractions.

FINDING PRUNING VALUES

= Pruning variables and values were chosen by comparing
histograms of measurements taken from ‘Good’ and ‘Bad’
extractions (Figure 3).

Variables that had different distributions for ‘Good’ and
‘Bad’ extractions were tested as pruning variables

= Variables were chosen that provided the best trade-off
between pruning ‘Bad’ extractions and keeping ‘Good’
extractions

Variables examined (singly and in combination) included:
=Maximum Frequency =Absolute Slope
=*Minimum Frequency =Positive Slope
=Frequency Range

=Beginning Frequency

*End Frequency

=Negative Slope
=Frequency Slope Ratio
=Duration
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= Maximum Frequency, Absolute Slope and Duration were used to concurrently prune the most ‘Bad’ extractions
while retaining the most ‘Good’ extractions (Table 1, Figure 4).
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2 s Table 1: Final values used for pruning ‘Bad’ whistle extractions out of an
automated data set
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Figure 3: Duration of ‘Good’ vs. ‘Bad’ extractions for Atlantic spotted
dolphins. Red line indicates lower pruning value for duration. Example of
histogram used for choosing pruning values.
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Figure 4: Number of ‘Good’ and ‘Bad’ whistles in the dataset before and after pruning, Percent of whistles removed during pruning is indicated.

Conclusions

Using the whistle variables frequency, slope
and duration allows for a large proportion of
‘Bad’ extractions to be removed for each
species, while retaining the majority of good
extractions.

In the future, these pruning variables and
values will be used to attempt to increase the
success of automated whistle classifiers. We
will test this by comparing classification
results from pruned and un-pruned datasets.
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