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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 43‘ I\
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The Saga Begins...

Map of field sites
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Automating insect pest monitoring
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FaunaPhotonics

Autonomous Insect Sensor
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Monitoring efficiency
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Rydhmer, K., Bick, E., et al. "Automating Bick, E., et al. “Dynamics of pollen beetle
insect monitoring using unsupervised near- immigr.ation and colonig.ation of oilseed rape
infrared sensors.” Scientific Reports (2022). (Brassica  napus) in  Europe.”  Pest

Management Science (2023).



Insect Species Identification

Sensed insect flights

TSNE Plot — ML Classifier Validation
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Ecology

Automating an insect biodiversity
metric using distributed optical
sensors: an evaluation across
Kansas, USA cropping systems

Klas Rydhmer, James O. Eckberg, Jonathan G. Lundgren, Samuel Jansson,
Laurence Still, John E. Quinn, Ralph Washington Jr,, Jesper Lemmich, Thomas
Nikolajsen ... Emily N. Bick ... Show 4 more

ating Biodiversity Metrics
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Malaise Trap Sweepnet Sensor



Richness: number of species




Richness: number of species
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Richness: number of species
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Richness - Malaise trap
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Limitations

e Cost
 Validation
 Sensor limits

Future:

* Throwing out species
« Taxonomic limitations

* Focus on functional group
« Pest/ Predator / Parasitoid
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Deep learning and computer vision will
transform entomology
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Human in the Loop

Predator

Pollinator

Parasitoid

Entomologist
Dashboard



Built in Cross Validation




‘BugPulse’
Lidar-on-a-chip
« 3D reconstruction of insects in flight
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Bick Lab
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- Vidit Agrawal, BS student FaunaPhotonics
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