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Data is diverse and complementary

Satellite (optical, SAR, LIDAR) _amera

UAV (RGB, thermal, LIDAR)

On-Animal Sensors
‘

Seeing biodiversity: perspectives in machine learning for wildlife conservation, Tuia", Kellenberger®, Beery", Costelloe”, et al., Nature Comms (to appear)




Data is not IID and models do not generalize

| Map of global Speces occurrence
biodiversity data in GBIF

Scaling Biodiversity Monitoring for the Data Age - ACM XRDS 2021



Auto Arborist: automating tree censuses across modalities
23 cities, 344 genera, 2.6M tree records, >1M trees w/ imagery
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Distribution Shifts Across Cities

L1 distance between normalized
per-genus distributions

Street level accuracy across cities
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Data is not IID and models do not generalize
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Generality, specificity, and reliability are linked
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Map of global Species occurrence

biodiversity data in GBIF

Scaling Biodiversity Monitoring for the Data Age - ACM XRDS 2021



MegaDetector generalizes well to new species, new habitat
types, and new parts of the world

Wildlife Protection Solutions

Idaho Dept. of Fish and Game

WOLF

pop. mgmt

2,000

cameras
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human review alert
Used to process data for over 40 NGOs and conservation organizations globally, over
100M images last year

Seeing biodiversity: perspectives in machine learning for wildlife conservation, Tuia*, Kellenberger*, Beery*, Costelloe*, et al., Nature
Communications (to appear)

WILDLIFE CRIME PREVENTION

18 |800|900K

nations  cameras | images

Real-time alerts
Detects one real wildlife
threat per week on

average

Less than 15% of
images require
human review




MegaDetector generalizes well to new species, new habitat
types, and new parts of the world

Idaho Dept. of Fish and Game

WOLF

pop. mgmt

2,000

For decision support and evaluatlon it's important
that end users do QC and understand HOW to use
the models for their task, given their risk

Less than 15% of

images require
human review

human review alert

Wildlife Protection Solutions

Real-time alerts

Detects one real wildlife
threat per week on
average

Used to process data for over 40 NGOs and conservation organizations globally, over
100M images last year

Seeing biodiversity: perspectives in machine learning for wildlife conservation, Tuia*, Kellenberger*, Beery*, Costelloe*, et al., Nature
Communications (to appear)



We need to build interdisciplinary capacity

Summer School on
Computer Vision
Methods for Ecology

CALTECH RESNICK SUSTAINABILITY INSTITUTE

hitp://cv4ecoloqgy.caltech.edu
/



http://cv4ecology.caltech.edu/

