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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

• Benchmark is to Human Phenotyper
• Fast
• Accurate
• Quantifiable

Academic Tooling
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Drone Imaging and Harvesting Robots
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3D in Maxi Marvin & RGB side view
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Major Problem (Cost and Complexity)
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VS

40,000 Euro 200 Euro

So where are all the high tech tools?
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So, How do we encourage adoption?

9

Who are the end Users?
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 Examination Offices

 Post-registration offices

 Examiners

 Breeders

 Researchers
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User-centred design in MVP cycles

Test

 With end-
users (farm
workers)

 Feedback
 With other

stakeholders
 Observe

User Research Create Personas

 Identify users
 Needs
 Behaviour
 Challenges
 Pain points
 Desires
 Values and norms

 Fictional 
representers 
of users

Concept 
development

 Generate ideas
 Brainstorm ideas
 Consider needs 

and technical 
restrictions

 Consider business 
and ELSA aspects

 Match the values

 interdisciplinary

Design and 
demonstrate

 Prototypes
 Sketches 
 Visuals 

Implement and 
evaluate

 Identify 
evaluation 
method 

 Newer version
 Involve multiple 

stakeholders
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EU HORIZON INVITE (overview)
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https://www.frontiersin.org/articles/10.3389/fpls.2019.01606/full
https://www.wur.nl/en/Research-Results/Statutory-research-tasks/Centre-for-Genetic-
Resources-the-Netherlands-1/Plant-Genetic-Resources/Genebank/CGN-crop-collections/CGN-
fruit-vegetables-collection/CGN-tomato-collection-1.htm

There are more than 1300 accessions of tomatoes in the 
Netherlands and all of their characteristics have to be 
documented in order to find the best varieties. 

for

Characteristics
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Trait 
Name

Difficulty 
Of 

Measure

Time 
Needed 

to

Importan
ce to 

Discrimin
Ranking

Trait 
Name

Difficulty 
Of 

Measure

Time 
Needed 

to

Importan
ce to 

Discrimin
Ranking

Trait 
Name

Difficulty 
Of 

Measure

Time 
Needed 

to

Importan
ce to 

Discrimin
Ranking

Trait 
Name

Difficulty 
Of 

Measure

Time 
Needed 

to 

Importan
ce to 

Discrimin
Ranking

Seedl ing: 
Anthrocya

nin 
coloration 

7 8 1 16
Lea f:Type 
of blade 9 8 9 26

Peduncle
: 

Abscissio
n layer

7 5 1 13

Fruit: 
Sha pe in 

longi tudin
al  se ction

7 7 3 17

Plant:Gro
wth Type

2 3 1 6
Lea f: Size 

of Leaflets 4 7 2 13
Peduncle
: length

7 7 7 21

Fruit:
ribbing at 
peduncle 

end

5 7 3 15

Plant:# of 
inflouresc
ences on 

main stem

5 5 7 17

Leaf:Inte n
s i ty of 
gre en 
color

4 7 1 12
Fruit: 

Green 
Shoulder

4 5 1 10

Fruit:
depressi

on at 
peduncle

5 7 8 20

Stem: 
Anthrocya

nin 
coloration

3 5 8 16
Leaf: 

Glossines
s

3 7 7 17

Fruit:
Extent of 

Green 
Shoulder

5 5 7 17

Fruit:Size
of 

peduncle 
scar

5 7 8 20

Stem:Len
gth of 

internod
e

5 5 7 17
Leaf: 

Blistering
3 7 7 17

Frui t: 
Inte nsi ty 
of Green 
color of 

shoulder

5 5 7 17

Fruit:
Size of 

blossom 
scar

5 7 8 20

Plant:Hei
ght

7 3 1 11

Leaf: 
Attitude 

of 
petiole 

8 7 4 19

Fruit: 
Intens ity 
of green 

color 
excluding

5 5 5 15

Fruit:
Shape at 
blossom 

end

5 7 8 20

Leaf: 
Attitude

8 7 4 19
Infloresc

ence: 
type

8 5 5 18
Fruit: 
Green 
Stripes

9 8 7 24
Fruit: 

diameter 
of core  in 

5 7 8 20

Leaf: 
Length

4 5 7 16
Flower: 
Colour

7 7 7 21
Fruit: 
Size

7 3 1 11
Fruit:

Thicknes
s of 

5 7 8 20

Leaf: 
Width

4 5 7 16
Flower: 

Pubes ce nc
e  of style

5 5 9 19
Fruit:
Ratio 

length/di
7 7 3 17

Fruit:
Number 

of 
7 3 1 11

Fruit: 
Firmness

4 5 4 13
Fruit:

Glossines
s of Skin

4 7 4 15
Fruit: 

Color of 
Flesh

7 7 7 21
Fruit:

Color at 
Maturity

9 9 1 19

Time of
Flowerin

g
6 3 8 17

Time of 
Maturity

7 1 2 10

Surveying and Feedback
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Characteristics Characteristics Characteristics

Characteristics of interest:
1. Peduncle scar size
2. Color
3. Shape ratios
4. Volume
5. Blossom-end scar size
6. Ribbing

Important characteristics

14
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Initial Attempts – 3D Cameras

15

MoRPH - Tomato Phenotyping by phone 

Required two technologies to deploy:

 Segmentation

 3D measurements

h2020-invite.eu

Source: Guido Jansen

Source: Kudan.io; SLAM: An Introduction
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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.

 AI segmentation of fruits, “General Fruit Detector”

h2020-invite.eu

2 years of data: 
7 trials
>200 varieties
Cherry, beef, heritage, odd

 Kind of, not really

 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%

But did we succeed?

18
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 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.

Lessons for future projects

19

The Future

• Phenotyping is still
Time consuming ,
labour intensive.

• Technology is slowly
but surely Maturing.

• This was only 2 years!
• New Technologies are

moving from Hype to
Practical

• AI/Blockchain

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