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Abstract—In the context of bio-acoustic sciences, call detection
is a critical task for understanding the behaviour of marine mammals such as the blue whale species (Balaeonoptera musculus)
considered in this work. In this paper we present an approach
to blue whale call detection from an unsupervised perspective.
To achieve this, we use temporal and spectral features of audio
acquired with a marine autonomous recording unit. The features
considered are 46-dimensional and include the mel frequency
ceptrum coefficients, chromagrams, and other scalar quantities;
these features were then grouped via two different clustering
algorithms. Our findings confirm the suitability of the proposed
approach for isolating blue whale calls from other environmental
sounds (as validated by a bio-acoustic specialist). This is a clear
contribution for the annotation of blue whales calls, where the
search for calls can now be performed by analysing the clusters
identified instead of the entire recordings, thus saving time and
effort for practitioners in bio-acoustics.
Keywords—Bioacoustic, blue whale, mixture of Gaussians,
clustering, signal processing, MFCC, ceptrum.

I. I NTRODUCTION
A. Basics of blue whale’s calls
In recent years, passive acoustic monitoring (PAM) has
been considered within the study of cetaceans [1], [2] though
recording and analysing their acoustic activity; this has been
used as a tool for assessing the effect of man-made sounds on
such group of mammals [3], [4]. PAM has become a popular
resource within bio-acoustics as a detector for cetaceans [5],
[6], this is because they are capable of operating over extended
periods of time, at day or night, in any weather condition,
and in any geographical area. PAM has therefore allowed for
extensive monitoring far beyond what has been achieved with
visual methods [5], [6].
Within cetaceans, blue whales (Balaenoptera musculus)
are an endangered species and therefore understanding their
behaviour patterns is crucial to design conservations policies;
we approach this through analysing their calls. Blue whales
calls are mainly characterised for being tonal signals, having
a frequency around 10 - 100 Hz, although some vocalisations
can reach 400 Hz [7], [8]. Since (i) these frequency ranges
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are similar to those of the buoy signal and sound of ship’s
motor, and (ii) the whale call is in the low-frequency part
of the spectrum, a common issue within acoustic detectors is
that whale calls are masked by external sounds due to their
proximity on the spectral domain. This makes the detection
challenging specially if only the spectrogram is considered.
Whales in general produce audio signals that can be detected dozens of kilometres away using a single hydrophone
[9], however, when the whale is moving farther away from
the receptor the signal intensity decreases, thus making the
detection challenging. At the same time, if there is a ship close
to the measurement point, the sound from the ship will block
the low-intensity call [1], [10]. In this sense, the construction
of an automatic detector that is able to process a large amount
recordings is a direct contribution to whale call detection to
depart from manual (human) methods and thus represent an
improvement in speed and precision.
Furthermore, it should be noted that the efficiency of
acoustic detection schemes varies for different species. This
is due to the difference among fundamental frequency, signal
intensity, travel direction of the sound and animal behaviour
[1].

B. Scope of this study
Recall that the ultimate goal of blue whale call detection is
to characterise and understand whales behaviour. We address
the call detection problem by analysing submarine audio
recordings, and then detecting different types of submarine
sounds via clustering; our hypothesis is that the whales calls
(having frequency between 10 - 525 Hz) will be isolated
into one or more clusters. Our case study considers recordings of the submarine environment obtained with a marine
autonomous recording unit (MARU) that was moored to the
seafloor (200 metres) near the Guafo island (S43◦ 31.889’,
W074◦ 26.488’) in the south of Chile. Acoustic recordings
were acquired between the end of summer and autumn 2012,
whereas the data used in this work consisted of 6.5 hours

