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H1: Animal communication is a fascinating field – observations 
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H0: Well …, the available data do not support H1.
DALL·E 2024-10-05 10.27.49



An ima l  Commun icat ion

1. Diverse Methods 
Animals employ a wide range of methods to communicate:

• Acoustic Emissions: Sounds like Vocalizations (barks, howls, 
chirps, and songs), Stridulations, Drumming, etc.

• Body Language: Postures, gestures, facial expressions, and 
movements.

• Chemical Signals: Pheromones and scents.

• Visual Signals: Colors, patterns, and displays.

• Tactile Signals: Touch, grooming, and vibrations.



An ima l  Commun icat ion
2. Purposeful 
Communication serves various purposes:

• Social Bonding: Maintaining group cohesion and cooperation.

• Reproduction: Attracting mates and defending territories.

• Food Acquisition: Finding and sharing food resources.

• Avoiding Predators: Warning others of danger.

• Navigation: Providing directions and guiding group 
movement.
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3. Species-Specific: Communication methods are often unique to specific species, reflecting their evolutionary 
history and ecological needs.

4. Context-Dependent: The meaning of a signal can vary depending on the context, such as the social hierarchy, 
environmental conditions, or the relationship between the sender and receiver.

5. Evolving: Animal communication is not static; it can evolve in response to changing environmental pressures 
and social dynamics.

6. Complex: While some forms of animal communication may seem simple, they can involve intricate systems of 
signals and interpretations.

7. Inter-Species Communication: While most communication occurs within a species, there are examples of 
inter-species communication, such as symbiotic relationships or predator-prey interactions.
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Audio Emissions
+ Line-of-sight is not mandatory 
+ Not dependent on day-night luminosity
+ Produced in various ways
+ Flexible information encoding
+ Universal (sensitivity to acoustic vibrations)
+ Doesn’t require collaboration,
+ PAM is OK for now!

Audio vs. Vision, Tactile, Chemical…
— Partial information 
— Lower communication range
— Less reliable

Animal Communication is Multimodal

I n format ion  Ex trac t ion
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Computat iona l  B ioacoust ics

✓ Observation data are recorded and can be verified after many years.

✓ Reduces subjectivity, i.e. allows independence of the qualification and skills of the 

observer.

✓ Automated tools can help improve taxonomic efficiency – and could be used to aid 

taxonomists and para-taxonomists in identifying species during large-scale surveys.

✓ Automation of species identification can speed up the biodiversity assessment process 

and improve the efficiency of expert labour.

✓ Allow long-term monitoring without a human observer, i.e. continuous observation of 

remote habitats.

✓ Automated technology can be used in difficult-to-access or dangerous areas.

https://wallpapers.com/



Soundscapes



We can apply the Time-frequency decomposition (STDFT) on a 5-sec excerpt  

Observat ions



Observat ions



Annota ted  Spectrogram



Annota ted  Spectrogram

?

wallpaper.mob.org/image/humor-



Quest ion (s) ? !

Well, this wasn’t the correct answer but what is the question? 



Prob lems



One-species detection



Species identification



Multi-label species identification



One-category recognition
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Multi-species diarization



Localization and tracking of individuals



Sound event type recognition



Query-by-example search



Spectrogram
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Robust  Frame  Se lec t i on



Recogn i t i on/ Ident i f i ca t ion/Detec t ion



Success  S tor ies



A Trad i t i ona l  Approach

Photo: Characteristic habitat ofVanellus Chilensis Lampronotus at the Pantanal wetlands (Brazil).   
Courtesy of Dr Olaf Jahn 
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Traditional approaches (when domain knowledge is available)
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A: The acoustic activity detections on “per hour” basis for 

the three months of interest (June, July, Aug.); 

B-D: Monthly proportion of detections of acoustic activity 

when monitoring “per quarter hour” for each month ot

interest.
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Cumulative acoustic activity “per day" over 6 months

Blue vs red bars = diurnal vs nocturnal activity. 

A = occupancy of territory;

B = egg-laying; 

C = day 12 of incubation; 

D = earliest date of hatching; 

E = change from downy to juvenile plumage; 

F = acquisition of flight (fledging), and 

G = attainment of independence by juveniles. 
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CNN-based approaches (larger datasets are required)
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Purposely developed CNN  vs  ResNet-152 with transfer learning



Computa t iona l  B ioacoust i cs  o f fers  Sca lab i l i t y

a) Acoustic activity “per hour” over 24 h b) Acoustic activity “per day" over 4 months
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The Arbimon project was conceived 

and implemented by Prof. M. Aide et al. 
University of Puerto Rico, USA
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Thanks!
Part of the work and results reported here were obtained thanks to close collaborations with my dear friends

and colleagues from the Co.BRA team at the Federal University Mato Grosso, Cuiaba, Brazil, among which

Prof. Dr. Charly Schuchmann, Profa. Marinêz I. Marques, Dr. Olaf Jahn, Assoc. Prof. Allan G. de Oliveira, Assoc.

Prof. Thiago M. Ventura, Assist. Prof. Cristian P. Granados and many others.

The AmiBio project was implemented during my work at the Artificial Intelligence Group (part of the Wire

Communications Laboratory) at the University of Patras, Greece, in an excellent collaboration with Prof. Ilyas
Potamitis, Prof. Iosif Mporas, Dr. Otilia Kocsis and many others.



What do you say?

H1 or H0 ?

Hypothesis test:

H1: Animal communication is a fascinating field – observations reveal the complexity and diversity of the natural world. 

H0: Well …, the available data do not support H1.
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