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Introduction and main problem
Computational bioacoustics comprises a relatively recent 
scientific field placed on the crossroad of several disciplines
including biology and computer science

Acoustic automatic monitoring of animals’ populations can 
provide important information, such as a) monitoring of range shifts 
of animal species due to climate change, b) biodiversity 
assessment and inventorying of an area, c) estimation of species 
richness, and d) assessing the status of threatened species

The main problem is a large and a-priori unknown number of 
species, i.e. composition and size of species dictionary S are 
known only up to a certain extent, meaning that new species can 
appear at any point in time (unknown).

The main novel points of this work are:
 removes the need of handcrafted features and domain 

knowledge,
 reaches state of the art accuracy with a very small amount of 

training data, and
 develops a reliable mechanism to detect and react to changes

in the environment efficiently.

Novel aspects

The proposed Siamese Neural Network

Experiments and Results

The structure includes N 
convolutional layers, each 

one followed by a ReLu and a 
max-pooling layer, except the 

last one where max-pool is 
substituted by a fully-

connected one. The SNN is 
completed by a distance 

operation, a fully-connected
layer and a sigmoid function

responsible to decide on the 
inputs’ affinity 

(similar/dissimilar) via 
thresholding its output.

A change in stationarity 
is signaled when a new 
log-Mel spectrogram is 
predicted as dissimilar 
with respect to all
sound classes in 
dictionary S.

The class maximizing 
the similarity score is 
the algorithm’s 
prediction.

Algorithm for species identification

Feature set and datasets
1) D1 includes 6 nocturnal bird species, a task which is rather 
new for the computational bioacoustics community.

2) D2 represents real-world conditions as it contains field 
recordings of 11 North American bird species [27].

• SNN achieves significant rates 
outperforming k-NN in all splits. 

• The proposed method achieved state 
of art recognition rates

• In non-stationary conditions, the 
performance exhibited by SNN 
heavily depends on the composition 
of the unknown class set and their 
similarity/dissimilarity with the 
classes composing the known 
one.

• We observe that each layer simplifies
the received input and focuses on the 
most informative region of the 
spectrograms.

• We can assert that the most 
distinctive feature is the distribution 
of the signal’s energy in species-
depended frequency bands.

Activation maps

Conclusions
The proposed solution, based on 

the one-shot learning paradigm, is 
able to detect changes in 
stationarity and incorporate
unknown classes in the dictionary 
on the fly.

Furthermore, it employs a 
standardized audio 
representation eliminating the 
need of domain knowledge such 
as sophisticated features tailored 
to the problem at hand.


