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Observing earthworm behavior using deep learning 

Tamara Djerdj, Domagoj K.Hackenberger, Davorka K.Hackenberger, Branimir K. Hackenberger 
https://doi.org/10.1016/j.geoderma.2019.113977 – 2020 
Earthworm behavior represents a valuable endpoint in ecological and ecotoxicological studies, providing insight into
individual- and population-level responses of organisms to ecological factors and xenobiotics. Difficulties in observing
activities of soil-dwelling organisms come from the soil matrix surrounding the animals. We present an automated
system for continuous monitoring of earthworm behavior directly in the soil. Performances of the developed system
are tested in an avoidance test set-up. The developed system includes a 2D terrarium serving as an experimental
compartment and a deep convolutional neural network model for continuous monitoring of earthworm behavior.
Quantification of activity of organisms is based on the predictions of the neural network model made from image
sequences captured during the exposure. Performance of the system was validated by comparison with results of the
standard avoidance test, using H3BO3, a standard pollutant. The presented system represents a simple, cost-effective,
fast, accurate and objective tool for continuous earthworm behavior monitoring in ecological and ecotoxicological
studies. Source code and training data of this system are made freely available on GitHub.

ErIK—a software-based identification key for earthworm species of Croatia 

Davorka K. Hackenberger, Domagoj K. Hackenberger, Tamara Djerdj, Branimir K. Hackenberger, 
http://dx.doi.org/10.11646/zootaxa.4613.3.11 – 2019 
The need for reliable taxonomic species identification is always present. Correct identification of specimens is based on
taxonomic research, scattered in the scientific literature and accessible only for a restricted group of specialists or
research institutions with extensive library facilities (Zuquim et al. 2017). Therefore, identification keys that summarize
the knowledge of a group of biota are very important ; they provide the link between producers and users of
taxonomy. Recently, printed identification keys are increasingly being replaced or supplemented by computer- aided
keys.
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