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The planet has lost 69% of its wildlife populations since 1970 (WWF Living Planet Report). 

Most biodiversity is concentrated in a handful of hotspots — and these are under the greatest threat. 

We are living through the sixth mass extinction, and most of it is invisible to us
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Agenda

• How can AI help Global Biodiversity Monitoring?

• The BIOSCAN Project

• What’s Next?
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We don’t know what we are losing!
Marine

Unknown Known

9%

How Many Species Are There on Earth and in the Ocean?, Mora et al., PLoS Biology 2011
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We don’t know what we are losing!
On Earth

Unknown Known

14%

Marine

Unknown Known

9%

How Many Species Are There on Earth and in the Ocean?, Mora et al., PLoS Biology 2011
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Future use of AI
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7 Global Shortfalls
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Addressing shortfalls with AI
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BIOSCAN: A Global 
Scientific Mission

 To illuminate biodiversity by developing globally
accessible DNA-based systems to speed 
species discovery, probe species interactions, 
and establish biodiversity baselines
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How do you count
what you can’t see?

 Malaise traps are tent-like structures that
passively collect flying insects 24/7.

 A single trap can capture thousands of 
specimens per week.

 The problem? Someone has to sort and identify
all of them. That’s where DNA and AI comes in.
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DNA Barcoding
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Imaging Insects at CBG
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BIOSCAN – 47 Countries, 5 Million specimen
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BIOSCAN-5M: A Multimodal Dataset for Insect Biodviersity 
(NeurIPS’24)
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Very Fine-Grained task
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But also, very data rich
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Unlocking Biodiversity with DNA Barcodes: A Tutorial for Machine Learning Researchers, Zarubiieva and Taylor, Under Review
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Unlocking Biodiversity with DNA Barcodes: A Tutorial for Machine Learning Researchers, Zarubiieva and Taylor, Under Review
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But how do we use all these 
modalities together?
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CLIBD: Bridging Vision and Genomics for Biodiversity 
Monitoring at Scale (ICLR’25)

Tri-Modal Contrastive Learning
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Encoder Overview
ViT-B
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Encoder Overview
ViT-B BERT-Small
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Encoder Overview
ViT-B BERT-SmallBarcodeBERT
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Tri-Modal Contrastive Learning
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Tri-Modal Contrastive Learning

• V, D are modality-embeddings (e.g. image and DNA)
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Tri-Modal Contrastive Learning
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CLIBD Datasplit
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CLIBD Datasplit



sdu.dk
#sdudk

 

The Maersk Mc-Kinney Moller InstituteThe Maersk Mc-Kinney Moller Institute

CLIBD Datasplit – “Known” Species
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CLIBD Datasplit – “Unknown” Species
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Inference of CLIBD

Inference: Reference DNA/Image database query 
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Retrieval Performance
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You can try it yourself!

https://browser.bioscan-ml.org/
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Agenda

• How can AI help Global Biodiversity Monitoring?

• The BIOSCAN Project

• What’s Next?
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Can we use the taxonomic information?

Unlocking Biodiversity with DNA Barcodes: A Tutorial for Machine Learning Researchers, Zarubiieva and Taylor, Under Review



sdu.dk
#sdudk

 

The Maersk Mc-Kinney Moller InstituteThe Maersk Mc-Kinney Moller Institute

Stacked Entailment Loss

Hierarchical Multimodal Representation Learning for Biological Taxonomies, Gong et al., ICCVW 2025 Extended Abstract
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Stacked Entailment Loss

Hierarchical Multimodal Representation Learning for Biological Taxonomies, Gong et al., ICCVW 2025 Extended Abstract



sdu.dk
#sdudk

 

The Maersk Mc-Kinney Moller InstituteThe Maersk Mc-Kinney Moller Institute

Agents and MegaBarcoding

Taxonomic Reasoning for Rare Arthropods: Combining Dense Image Captioning and RAG for Interpretable Classification, Lesperance et al, CCAI 2025
A multi-modal dataset for insect biodiversity with imagery and DNA at the trap and individual level, Orsholm et al., Scientific Data 2026
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Collaborators – The BIOSCAN-ML Group

https://bioscan-ml.org/
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