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The LEPMON project is developing a nationwide, standardized monitoring system for nocturnal
insects that integrates automated camera light traps (ARNI), a dedicated data platform (LAUP), and
Al-supported species identification. Insects are by far the most species-rich animal group with the
highest ecological and economic significance, but many studies worldwide show an alarming decline
in populations. In addition, individuals can often only be identified by a few experts, and there is a
lack of reliable and quantitative studies on the long-term development of populations. Butterflies
(Lepidoptera) are one of the most species-rich insect groups, and most species are very good
ecological indicators because of their association with specific host plants.

With this project, we want to be able to make reliable statements about changes in biodiversity both
locally and regionally. To this end, we provide an end-to-end workflow that enables large-scale,
continuous, and non-invasive monitoring of biodiversity in a variety of habitats, from heavily
urbanized areas to remote canopy environments.

During the first field season, LEPMON deployed 42 ARNIs, which generated over 800,000 images in
more than 4,600 nightly runs. This demonstrated the system's ability to deliver high-resolution,
analyzable data to understand the environmental factors affecting nocturnal insects along
urbanization gradients.

Citizen science plays a central role in the project's workflow. Volunteers support data collection by
running their own ARNIs, providing taxonomic annotations to images, and confirming or correcting
Al-generated results. To strengthen long-term engagement and broaden participation, LEPMON is
exploring co-creation strategies and user-centered design to improve accessibility and user
experience. As part of these efforts, we are evaluating gamification elements—such as progress
indicators, contribution summaries, and optional community challenges—that can provide positive
feedback and a sense of achievement without creating competitive pressure or compromising data
quality. These components are being developed in collaboration with users to ensure that they
promote inclusivity, motivation, and scientific relevance.

With LEPMON, we want to show how citizen scientists, supported by transparent workflows and well-
thought-out engagement strategies, can make a meaningful contribution to ecological research.
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