
 
 
 
 
 
 
 
  
      

 
 

What is the problem?  

The introducƟon and establishment of alien invasive anuran species, such 
as Rhinella marina and Polypedates leucomystax, pose a significant threat 
to naƟve biodiversity and the ecosystems of Okinawa and beyond. These 
species reproduce rapidly and inhabit both terrestrial and aquaƟc 
environments. On the other hand, the monitoring and idenƟficaƟon of 
invasive anuran species is mainly done through field expediƟons, which 
depend heavily on humans. In combinaƟon with the need to cover a large 
geographical area and the nocturnal nature of anurans, current 
monitoring techniques are considered slow, costly, and unscalable. As a 
result, they fail to provide Ɵmely, acƟonable informaƟon to the local 
eradicaƟon teams. This allows invasive populaƟons to establish quickly, 
spread unchecked, and cause escalaƟng ecological damage with rising 
management costs. The lack of scalable, Ɵmely, and efficient monitoring 
systems remains a criƟcal barrier to effecƟve environmental protecƟon, 
rapid response, and long-term conservaƟon planning.   
 
What is your soluƟon?  
We propose the development of an end-to-end system for real-Ɵme 
detecƟon of alien invasive anuran species. This innovaƟve soluƟon centers 
on small, edge AI devices that perform classificaƟon of male maƟng calls 
in real Ɵme, transmiƫng their detecƟons to a central monitoring web 
plaƞorm. In the Seed Phase of the project, we will develop opƟmized 
neural network architectures that are able to conduct classificaƟon of 
recorded maƟng calls in real Ɵme, on energy-efficient hardware. 
Our proposed system will eliminate the delays associated with human 
field expediƟons and will deliver acƟonable insights to policymakers and 
eradicaƟon teams in a Ɵmely manner. It will enable the scalable 
deployment of AI-based environmental monitoring sensors, minimize 
operaƟonal costs, and enhance privacy by processing acousƟc data locally, 
at the edge. The soluƟon will support Ɵmely responses to biological 
invasions and will lay the foundaƟon for a new model of AI-driven 
environmental monitoring.   
 
Keywords: Edge AI; environmental monitoring; invasive species; frogs  

 
 
   
 
 
 
 
 
 
 
 
 
 
 
Other resources 

o Unit website 
 
ContribuƟon to SDGs 

 

 

 
 

Development of an Edge AI system for real-time 
detection of alien invasive anuran species 

 
Kosmas Deligkaris 

Melika Sadeghi Tabrizi, Masako Ogasawara, Cassondra George, Greg Stephens 
 

Proof of Concept Program / EN 
Program/EN 

Seed  
Phase 

Figure 1. Our proposed system is composed of 
energy-efficient AI sensors that can detect the 

presence of invasive species in real-Ɵme, 
allowing for rapid responses from the local 

eradicaƟon teams. 
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Figure 2. Polypedates leukomystax, one of 
Okinawa’s alien invasive species 

(Source: iNaturalist) 


