
  
                       

Internship proposal for a Master 2, duration 6 months

Subject : Machine learning for willow ptarmigan (Lagopus lagopus) calls detection

Research theme : Machine learning, ecological monitoring, signal processing

host laboratory : 

- Equipe de Neuro-Ethologie Sensorielle, Neuro-PSI, CNRS UMR 9197
Université de Lyon/Saint-Etienne, 23 rue Michelon, 42023 Saint-Etienne Cedex 2, France

Internship supervisor(s) : Frédéric SEBE et Jérémy ROUCH 

Email : frederic.sebe@univ-st-etienne.fr
jeremy.rouch  @univ-st-etienne.fr  

Background and issues :

Reliable estimation of the size or density of wildlife populations is important for effective
wildlife management, conservation and ecology. Acoustic monitoring is becoming an effective
way to assess wildlife diversity, while having minimal impact on the environment (Sueur and
Farina, 2015). The use of acoustic monitoring is usually motivated by the difficulty of observing
the species due to its secretive behaviour or the difficulty of accessing its habitat (Marques et al.,
2013). In the ENES laboratory, we have recently demonstrated how bioacoustics can be used to
monitor  rock  ptarmigan  populations  (Marin-Cudraz  et  al.  2019).  We  developed  methods  to
analyse long-term recordings obtained under field conditions. 

In  some regions  of  norway  rock ptarmigans  (Lagopus  Muta)  and  willow ptarmigans
(Lagopus Lagopus) leave in contiguous territories and the limits between both territories is an
incator of the local biotope evolution. Since 2017, numerous passive acoustic recorders have
been deployed  in Norway by local  research  groups.  The amount  of  sound data  collected  is
enormous and a manual count of ptarmigan calls on all recordings is unthinkable. 

Scientific objective     :  

Convolutional  Neural  networks  (CNNs)  is  one  of  the  most  efficient  approch  to
automaticaly extract birds calls in sound recording (LeBien et al. 2020, Ruff et .al 2021). Such a
method is currently being developed in the ENES laboratory, but it is only designed to detect the
calls of rock ptarmigans. In order to detect the calls of willow ptarmigans, this method needs to
be adapted by including extensive data labeling work, adaptation of the CNN and an evaluation
of the effectiveness of the call detection. 

The efficiency of the detection method applied to willow ptarmigan will allow to evaluate
the  dynamics  of  the  willow  ptarmigan  population  on  the  territories  covered  by  the  passive
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recorders for different time scales according to the vocal activity. Associated with the study of
the  dynamics  of  the  territories  of  the rock ptarmigan,  this  study should make it  possible  to
monitor the modification of the occupation spaces of these two species over several years in a
previously defined territory.

Internship objective     :   

- data labeling
- adaptation of the existing CNN 
- evaluation of the effectiveness of the adaptated CNN
- evaluate the dynamics of the willow ptarmigan population on the territories covered by the 
passive recorders

Required skills :

As the CNN developed at ENES is written in Python/Pytorch, the successful candidate should
have strong skills in the Python programming language. The candidate should also be familiar
with  sound  editors  such  as  Audacity  or  Sonic-visualiser  and,  more  generally,  with  audio
processing.  Knowledge  of  machine  learning  will  be  appreciated  as  well  as  sensitivity  to
ecological/environmental issues.

Practical aspects :

Duration : 6 mounth from 01/02/2022 to 31/07/2022

Localisation  : Laboratoire  ENES-CNPS  UMR  8195,  Faculté  des  Sciences  et  Techniques,
Université Jean Monnet, 32 rue du Dr Michelon, 42023 Saint-Etienne Cedex 2

Compensation : about  530 € per mouth

Application form :  Send a CV and a cover letter  to Frédéric Sèbe and Jérémy Rouch before
29/11/ 2021.
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