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Motivation
Scalable solutions for the permanent monitoring of bats are urgently 
needed.

Acoustic monitoring is THE (non-invasive) method for monitoring bats.

➔ Problem: Automatic recordings lead to huge amounts of data that 
have to be analysed retrospectively
◆ Impossible to manage without the help of automatic classification software
◆ Time-consuming reclassification necessary
◆ Large time lag between recording and result
◆ Permanent monitoring installations unthinkable at many locations over several 

years
➔ Solution: Real-time AI execution on the detectors in the field

◆ Enables fast, flexible responses
◆ Reduces data volume
◆ Reduces human workload and enables long-term monitoring of multiple sites 

24/7 



 What do we need?

The Bat@Edge Concept 

● AI Model for the real-time recognition of 
bats, birds, amphibs, locusts…

○ needs to be fast, and precise with low 
computational power demands

● Power-autonomous stations equipped 
with AI-capable computing unit 

● Operating system that allows for real-time 
data transmission and flexible 
configuration to reduce data



audio:tracker 
Flexibly configurable intelligent real-time audio monitoring system



Save 
everything as 
an audio file

Save 
everything 
> 70% 
confidence as 
an audio file

Save 10% of 
the calls as 
an audio file

audio:tracker 
Flexibly configurable intelligent real-time audio monitoring system



Detections 
are sent 
COMPLETELY 
to the 
backend

audio:tracker 
Flexibly configurable intelligent real-time audio monitoring system



The Bat@Edge Concept



YOLO:bat 
State of the Art AI Model for the recognition of bat calls   

YOLO11 (Ultralytics)

Highest accuracy, speed 
and efficiency in object 
detection and classification

Mehmet Emin Aruk LinkedIn'de: YOLO v11: Temel Düzeyde Görsel Nesne Tespiti Nasıl Yapılır?

https://tr.linkedin.com/posts/eminaruk_yolo-v11-temel-d%C3%BCzeyde-g%C3%B6rsel-nesne-tespiti-activity-7269957364651360256-SPMz
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YOLO:bat 
Results for uncorrelated training and testing (file-based split) 

Species n calls train n calls test

Mbart 4797 937

Ppip 3297 685

Mdau 2814 767

Mmyo 2623 590

Eser 2491 587

Mnat 2244 641

Pnat 2142 557

Mbec 2068 740

Bbar 1904 423

Malc 1588 382

Mema 1583 332

Ppyg 1496 522

Plecotus 1445 379

Rhip 1300 192

Nlei 904 167

Mdas 838 292

Nnoc 721 166

Rfer 661 213

social-call 83 12

feeding-buzz 71 14



Getting better!

AI is not perfect:

Needs training data                  →YOU!

Needs verification by experts →YOU!

Currently available:

● On-device AI for real-time classification
● Powerful server AI for the classification 

of data from other sources (BC, BL, 
Audiomoth…)

● Annotation tool for validation
○ Verified data goes back to AI
○ AI is constantly improving

Your expert knowledge!

Your train data!





Field test

40 stations for bird and bat 
monitoring in the Natura200 
area “Hauberge bei Haiger”

- Sunrise to sunset = birds
- Sunset to sunrise = bats

Financed by:



Field test

13 (15) Species

Barbastella barbastellus
Pipistrellus nathusii
Pipistrellus pipistrellus
Pipistrellus pygmaeus
Myotis brandtii/mystacinus
Myotis bechsteinii
Myotis daubentonii
Myotis nattereri
Myotis myotis
Nyctalus leisleri
Nyctalus noctula
Eptesicus serotinus
Plecotus austriacus/auritus



Field test



Field test





Old New

Crickets

Getting better!



Getting better!

Myotis Emarginatus



Conclusion

Real-time processing of animal voices:

○ significantly reduces the amount of data to be analysed
○ enables permanent monitoring installations
○ allows timely detection of relevant events (migration?)
○ is the future of acoustic monitoring

But: Must constantly improve!

Workshop on real-time acoustic ai: 11.02.2025         

gottwald@trackit.systems
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