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Introduction  Models, in ation and data

Decyphering example

Goal:
» Find the decoding table!

Approaches:

» Letter frequencies
(AlFKindi, 850AD, Iraq)

» Frequencies of letter
combinations
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Introduction

The information spectrum

» Al models:

» flexible structure - fits all
» completely determined by the data
> example: neural networks

» Causal models:

» maths describing causality
> very few data needed (if any)
> example physical laws

» Statistical models:

» maths describing correlation
> data essential
> example: regression line
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Examples

Applications in agriculture and horticulture

"‘ frontiers IGINAL RESEARCH

in Plant Science

s

Tomato Fruit Detection and Counting
in Greenhouses Using Deep Learning

Manya Afonso ™, Hubert Fonteijn', Felipe Schadeck Fiorentin', Dick Lensink?,
Marcel Mooij?, Nanne Faber?, Gerrit Polder" and Ron Wehrens'
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Tomato Fruit Detection and Counting

. agrononty

1 Article

Automatic Phenotyping of Tomatoes in Production
Greenhouses Using Robotics and Computer Vision:
From Theory to Practice

Hubert Fonteijn **, Manya Afonso ', Dick Lensink 2, Marcel Mooij 2, Nanne Faber 2, Arjan Vroegop 3,
Gerrit Polder >® and Ron Wehrens !
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Applications in agriculture and horticulture

"‘ frontiers ORIGINAL RESEARCH
in Plant Science
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Tomato Fruit Detection and Counting

. agrononty

1 Artidle
Automatic Phenotyping of Tomatoes in Production
Greenhouses Using Robotics and Computer Vision:

From Theory to Automatic Trait Estimation in Floriculture using Computer Vision

Hubert Fonteijn **, Manya and Dccp Loarning
Gerrit Polder >© and Ron We

Manya Afonso®, Maria-Jodo Paulo®, Hubert Fonteijn®, Mary van den Helder”, Henk
Zwinkels®, Marcel Rijsbergen®, Gerard van Hameren®, Raoul Haegens®, Ron Wehrens®
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Flower traits: gerbera flower type

Flower-type
100
Filled | 47 5 0 0
80
5 Malffiled| 4
r=1 60
=
3
= Slightly-filed 1 1 40
20
Unfilled; 0
' 0
&

Predicted label

gWAGENINGEN '



Color traits
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Examples

Caveats

» Al models usually do not provide
information

» [ anguage does not imply
understanding
(the same is true for us humans!)

Problem difficulty hard to predict
Gross errors are possible

Data biases
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If bespoke solutions are available...
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Conclusions

» \What do we need, exactly?
» Al advantages: performance, speed, flexibility, ...
» Data availability: bottleneck
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