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The annex to this document contains a copy of a presentation “Development of DUS phenotyping tools for and
with examination offices: experience gained”, to be made by an expert from the Netherlands (Kingdom of the),
at the third session of the TWM.

[Annex follows]
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Development of DUS phenotyping tools for and with
examination offices: experience gained

27-03-25, Joseph Peller

Source: Adobe firefly

Traditional Phenotyping tools

Source: yellingatbikes

.com
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What Digital Phenotyping tool must do

* Benchmarkis to Human Phenotyper
* Fast
* Accurate
* Quantifiable

Academic Tooling
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Major Problem (Cost and Complexity)
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So, How do we encourage adoption?

WAGENINGEN

UNIVERSITY & RESEARCH

Who are the end Users?

Examination Offices

Post-registration offices

= Examiners

Breeders

Researchers

WAGENINGEN

UNIVERSITY & RESEARCH
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User-centred design in MVP cycles
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User Research Concept Design and Test
development demonstrate

v' Identify users v Generate ideas v Prototypes v With end-
v Needs v Brainstorm ideas v Sketches users (farm
v Behaviour v Consider needs v' Visuals workers)
V' Challenges and technical v Feedback
V' Pain points restrictions v With other
v Desires v' Consider business stakeholders
v" Values and norms and ELSA aspects v Observe

v Match the values
v interdisciplinary

WAGENINGEN

UNIVERSITY & RESEARCH
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EU HORIZON INVITE (overview)

WP2
Setting up mobile high-threughput
phenotyping tools to measure existingand
new bicindicators

As main objective, WP2 will develop mobile HT
phenotyping tools to measure bioindicators
related to better adaptation to more
sustainable crop management practices,and to
variable climatic conditions. WP2 will also
develop such tools for DUS and VCUCharacteristics
for which automation of the measurement
procedure can lead to significant improvement

There are more than 1300 accessions of tomatoes in the

Netherlands and all of their characteristics have to be of speed, precision, and efficiency.
documented in order to find the best varieties.

https://www.frontiersin.org/articles/10.3389/fpls.2019.01606/full Leader David ROUSSEAU (UA) and co-leader
https://www.wur.nl/en/Research-Results/Statutory-research-tasks/Centre-for-Genetic- -

Resources-th ands-1/Plant-Genetic-Resources/G GN-crop \S/CON- Rick van de Zedde (WR)
fruit-vegetables-collection/CGN-tomato-collection-1.htm
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Characteristics of interest:

OUIh WNR

invifg‘e} Important characteristics

. Peduncle scar size

. Color
. Shape ratios
. Volume

. Blossom-end scar size

. Ribbing

WAGENINGEN

UNIVERSITY & RESEARCH
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N .’ &
mwtqe:: Initial Attempts - 3D Cameras

WAGENINGEN

UNIVERSITY & RESEARCH
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MoRPH - Tomato Phenotyping by phone

Required two technologies to deploy:

= Segmentation

= 3D measurements

Source: Guido Jansen

Source: Kudan.io; SLAM: An Introduction
Camer image 2

Carmern Wmage 1

Camera moving through space tracking feature points

h2020-invite.eu
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MoRPH - Tomato Phenotyping by phone

= App to automatically measure characteristics in field
= Does not replace fixed Systems! Same Characteristic Algorithms
= Uncontrolled Lighting, more flexibility.

= Al segmentation of fruits, “General Fruit Detector”

P o, .

h2020-invite.eu
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But did we succeed?

Kind of, not really AN

App was functional on only a few platforms

Bugs couldn’t be squashed and features added to
get minimum viable product.

BUT App platform is functional for further
development

® Focus on getting whats there working 100%

WAGENINGEN

UNIVERSITY & RESEARCH
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Lessons for future projects

® Technology adoption in agriculture works best when addressing an
existing problem.

® People will not adopt a new technology is the existing method is
some combination of faster, cheaper, or easier.

® Adoption requires trust and can be built with exceptional products,
or more likely slowly convincing people over time.

WAGENINGEN 19
sssssssssssssssss
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The Future

* Phenotypingis still
Time consuming,
labour intensive.

* Technology is slowly
but surely Maturing.
* This was only 2 years!

* New Technologies are
moving from Hype to
Practical

* Al/Blockchain

Source: Adobe firefly Source: Adobe firefly
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Thank you
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[End of Annex and of document]
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