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Leadership
Head of the Artificial Intelligence Lab (2019-now)
Vice-Rector of Research at TU-Varna (mandate 2019-2023) 
Vice-Chair of IEEE Bulgaria Section (mandate 2023-2025)

Research
200+ research papers (2 books, 60+ journal articles)
3300+ citations (H-index = 29)
30+ projects (FP5, FP6, FP7, H2020, COST, LIFE+, InterREG, etc.)
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IEEE Senior Member (2010- )
Confederation of Laboratories for AI Research in Europe (CLAIRE) (2018- )
The AI Cluster Bulgaria (2022- )
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tganchev@tu-varna.bg

http://ailab.tu-varna.bg/

Prof. Todor Ganchev 
Dept. of Computer Science and Engineering
Technical University of Varna, Bulgaria

Bio-Sketch

University Federal Mato Grosso, Brazil (2011- )

University of Patras, Greece(2000-2012)

https://scholar.google.com/citations?user=sbv2t94AAAAJ&hl=en
mailto:tganchev@tu-varna.bg


OUTLINE

o Animal  Communicat ion
o In format ion Ext ract ion
o Computat ional  B ioacoust ics
o Success Stor ies



OUTLINE

o Animal  Communicat ion
o In format ion Ext ract ion
o Computat ional  B ioacoust ics
o Success Stor ies

_______________________________________

5![[ϊ9 нлнп-10-05 10.27.49



OUTLINE

o Animal  Communicat ion
o In format ion Ext ract ion
o Computat ional  B ioacoust ics
o Success Stor ies

_______________________________________

Hypothesis test:

H1: Animal communication is a fascinating field ðobservations 

reveal the complexity and diversity of the natural world. 

5![[ϊ9 нлнп-10-05 10.27.49



OUTLINE

o Animal  Communicat ion
o In format ion Ext ract ion
o Computat ional  B ioacoust ics
o Success Stor ies

_______________________________________

Hypothesis test:

H1: Animal communication is a fascinating field ðobservations 

reveal the complexity and diversity of the natural world. 

H0: Well é, the available data do not support H1.
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Animal Communicat ion

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

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

ÅBody Language: Postures, gestures, facial expressions, and 
movements.

ÅChemical Signals: Pheromones and scents.

ÅVisual Signals: Colors, patterns, and displays.

ÅTactile Signals: Touch, grooming, and vibrations.



Animal Communicat ion
2. Purposeful 
Communication serves various purposes:

ÅSocial Bonding: Maintaining group cohesion and cooperation.

ÅReproduction: Attracting mates and defending territories.

ÅFood Acquisition: Finding and sharing food resources.

ÅAvoiding Predators: Warning others of danger.

ÅNavigation: Providing directions and guiding group 
movement.



Animal Communicat ion

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 evolvein 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 symbioticrelationships or predator-prey interactions.



(Animal)  Communicat ion

BRAIN

BRAIN



(Animal)  Communicat ion

BRAIN

BRAIN



(Animal)  Communicat ion

BRAIN

BRAIN

Co-funded by
The European Union



(Animal)  Communicat ion

BRAIN

BRAIN
ThisPhotoby UnknownAuthor is licensedunder CC BY

Co-funded by
The European Union

https://www.frontiersin.org/articles/10.3389/fncel.2015.00257/full
https://creativecommons.org/licenses/by/3.0/


(Animal)  Communicat ion

BRAIN

BRAIN
ThisPhotoby UnknownAuthor is licensedunder CC BY

Co-funded by
The European Union

https://www.frontiersin.org/articles/10.3389/fncel.2015.00257/full
https://creativecommons.org/licenses/by/3.0/


(Animal)  Communicat ion

BRAIN

Expression of

Behaviors

Behaviors
Recognition



(Animal)  Communicat ion

BRAIN

Expression of

Behaviors

Behaviors
Recognition

òBRAINó

Concepts-> 
Behaviors

Behaviors-> 
Concepts



(Animal)  Communicat ion

BRAIN
Behaviors

Stimuli

òBRAINó

Concepts-> 
Behaviors

Behaviors->
ConceptsBRAIN

Expression of

Behaviors

Behaviors
Recognition



(Animal)  Communicat ion

BRAINBehaviors

Stimuli

òBRAINó

Concepts-> 
Behaviors

Behaviors->
ConceptsBRAIN

Expression of

Behaviors

Behaviors
Recognition



Information Extract ion
×Behaviour-to-Concepts Translation 

=> interpretation (understanding) of multiple sets of (subjective) observations of behaviours in a certain context



Information Extract ion
×Behaviour-to-Concepts Translation 

=> interpretation (understanding) of multiple sets of (subjective) observations of behaviours in a certain context

×The ML perspective 

=> resources(datasets), i.e. comprehensive sets of representative observations

=> references(tags, values), i.e. an agreement that specific sets of observations relate to certain intentions or actions

=>predictions(best guess or multiple guesses) based on pre-trained models (or distances), i.e. plausible predictions

of categories or values



Information Extract ion
×Behaviour-to-Concepts Translation 

=> interpretation (understanding) of multiple sets of (subjective) observations of behaviours in certain context

×The ML perspective 
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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)
+ Doesnõt require collaboration,
+ PAM is OK for now!

Audio vs. Vision, Tactile, Chemicalé
ñ Partial information 
ñ Lower communication range
ñ Less reliable

Animal Communication is Multimodal

Information Extract ion
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Computat ional  Bioacoust ics

VObservation data are recorded and can be verified after many years.

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

observer.

VAutomated tools can help improve taxonomic efficiency ðand could be used to aid 

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

VAutomation of species identification can speed upthe biodiversity assessment process 

and improve the efficiency of expert labour.

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

remote habitats.

VAutomated technology can be used in difficult-to-accessor dangerous areas.

https://wallpapers.com/



Soundscapes



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

Observat ions
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Annotated Spectrogram



Annotated Spectrogram

?

wallpaper.mob.org/image/humor-



Quest ion(s) ?!

Well, this wasnõt thecorrectanswer but what is the question? 



Problems



One-species detection



Species identification



Multi-label species identification
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Multi-species diarization



Localization and tracking of individuals



Sound event type recognition



Query-by-example search



Spectrogram



Regions of Interest
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Robust Frame Select ion


