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1. The Artemis project has developed Ona, a smartphone-based computer vision system for quantitative
crop phenotyping designed for use in public breeding programs in low-resource settings. Smartphones are
attached to a pushcart called “Bruno” to capture images of a 4 x 5 m plot in less than 30 seconds and supports
rapid extraction of plot-level characteristics from field images. Across applications in beans, cowpea, and
sorghum, model outputs have shown strong agreement with reference measurements, including correlations
of >0.9 for stand, flower and pod counts for common beans between Bruno-derived and ground-truth values.

2. This presentation will focus on the use of Ona for on-station phenotyping, where it reduces phenotyping
time and cost while improving consistency relative to visual scoring. Results presented in the Artemis work
show time savings across several characteristics, with image-based methods reducing plot-level assessment
time by roughly 42% to 75%, and economic analysis from multi-site trials in Nigeria indicating about 50% lower
phenotyping costs and 17% lower costs per season for an advanced yield trial. The presentation will also
discuss current testing of Ona in on-farm conditions, where the use of smartphones enables wider participation
in standardized phenotyping by technicians, breeders, and other non-specialist users.

3. The annex to this document contains a presentation “ARTEMIS: Digital solutions for climate-resilient

agriculture”, to be made by an expert from the Consultative Group on International Agricultural Research
(CGIAR), at the fourth session of the TWM.

[Annex follows]
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"Better data for better decisions

e Can we leverage Al?
For the poorest?
For the public good?

..and have fun doing it?... 2

First use case: crop breeding




TWM/4/18
Annex, page 4

BRT=MIS R




TWM/4/18
Annex, page 5

PBRT=mMIS &

‘Ona: Al powered digital phenotyping on a smartphone

2x accuracy and 2x efficiency ina standardized and transparent way
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Filling the phenotyping gap in the Global South.
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Filling the phenotyping gap in the Global South.

Bruno + ONA

Fieldbook (manual) Drone
Ease of Use Easy Medium
Speed 500 plots/day 1,000 plots/day 100,000 plots/day
Capex $300 (tablet) $1,000 $15,000 (drone)

Labor (per season)
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$20,000
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sikia. Farmer feedback and demand at scale, fast
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Conclusion

Public breeding needs better evidence from fields and farmers.
e Ona helps structure phenotyping data.
e Sikia helps structure farmer feedback.

Together, they can support more consistent, scalable, and
inclusive testing.
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3 questions for discussion

e How can smartphone phenotyping benefit in DUS
trials?

e Where could Al-supported feedback collection
tools support farmer trials for UPOV members?

e Which use cases are most relevant for UPOV
members?
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Thank You.

Lennart Woltering

LWOLTERING@cgiar.org

www.alliancebioversityciat.or rojects/artemis
www.ona.farm

[End of Annex and of document]
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