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Research goal

Develop a fundamental understanding of insect population dynamics, 
translate this understanding into novel tools and strategies,
that enable data-driven agricultural decisions

Approach: Digital Entomology
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The Saga Begins…
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Automating insect pest monitoring
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Autonomous Insect Sensor

Rydhmer, K., Bick, E., et al. "Automating 
insect monitoring using unsupervised near-
infrared sensors.“ Scientific Reports (2022).

Bick, E., et al. “Dynamics of pollen beetle 
immigration and colonisation of oilseed rape 
(Brassica napus) in Europe.“ Pest 
Management Science (2023).   



Insect Species Identification 

Gibson, K., Bick, E., Gepts, P. BIC/NAPIA 2022.



Automating Biodiversity Metrics

Throw out the ‘Species’





Malaise Trap Sweepnet Sensor



Richness: number of species



Richness: number of species



Richness: number of species
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• Cost
• Validation
• Sensor limits

Future:
• Throwing out species 

• Taxonomic limitations
• Focus on functional group

• Pest / Predator / Parasitoid

Limitations





Human in the Loop 
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Built in Cross Validation 



‘BugPulse’

Lidar-on-a-chip
• 3D reconstruction of insects in flight



Discussion

Sensors + ML models hold great potential
• Cost → adaption

Conventional methods extremely valuable

Moving away from ‘species’

Better data = Better decisions

Future: Automating phenotyping?
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