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ABSTRACT

« YOLOvE was belter than Faster R-CHN in
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Collembola detection, attaining 97% precision \‘ o
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* Precision vared widely (18.51%-09.17%) with s —x\ datancts.
Collembola diversity at genus-level. —
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« Our study shows deep leaming's potential for Copprpeimmptis | | —
rapid and precise ecology evaluation. Kinemeliye japonics ['qp-um]
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Deep leaming methods are increasingly wital for
species classificaion across animal species
However, the arthropod classification and delection
of deep keaming remain underexplored, especially
soil arthropods. In this study, we collecled 5020
images of colembolan individual as the origin
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datasel, spanning 6 familes. 10 genara, and 51 ) I oy
species in China. By employing the cul-pasie B DO mas e |
method, we created community image datasets [T E— | Eakm

of collembolan with diversity gradient 1o train and

evaluate YOLOwE and Faster R-CNN models for collembolan dentification using deep eaming methods. Our dassification model achieved
83.05% precision and detection models exceeded 97%. YOLOvE models were the most effective, with a higher top-1 precision all over 80% at
the family level, compared to the Faster R-CHNN model, which had a minimum precision of 60%. Using community datasets of genera belonging
io Isolomidae or Entomobryidae family to train YOLOvE models, we observed precision ranging from 18.51% 1o 99.17%. reflecling the changes
of detection performance based on Collembola diversity. The YOLOvVE models excelled in identifying genera within Isotomicae family comparesd
1o Entomobryidae famiy. Our study plonsers the application of the YOLOvE deep keaming model for rapid detection and classification of Collem-
boka, whileé proposing an adaptve training strategy speciiically designed for diversity gradient samples. Our reseanch demonsirates the polential
of deep keaming for rapid, accurate Collambola dentification and extends 1o broader ecological assessments

Kaywords Collembola diversity, Collembola identification, deep learning, image identification, object detection
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Call for papers: Urban Soil Ecology and One Health
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Urban landscapes are complex incubators for emerging public health threats, including the persistence and
spread of zoonotic pathogens that jeopardize the integrated health of humans, animals, plants, and
environments—a nexus addressed by the One Health framework. Within these ecosystems, soil biodiversity
is a keystone component that underpins critical ecosystem functions, yet it persists as one of the least
understood elements of urban ecosystems.

Aligned with the World Soil Day 2025 theme, "Healthy soils for healthy cities," this special issue calls for
research to address this knowledge gap. We seek submissions that illuminate the distribution patterns and
functional contributions of urban soil biota, particularly under pressures from human activity and climate
change. We are also interested in studies exploring how harnessing urban soil biodiversity can lead to nature-
based solutions for mitigating biodiversity loss, adapting to climate change, and reducing the urban burden
of disease. We particularly encourage studies proposing frameworks for embedding soil biodiversity into
urban governance and policy to directly enhance One Health outcomes.
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Manuscript submission information:
Submission open date: 15 September 2025
Submission deadline: 31 May 2026
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