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Welcome!

I am a Professor of Artificial Intelligence and Data Science
at Wageningen University and Research, in the Netherlands.
On my website you may find about my research team,
grants, teaching and publications. Check also the new
community-driven, open-access journal Socio-
Environmental Systems Modelling!

News!
Agenda

I am involved in (the organization of) the following events:

¢ Main organizer, AgML 1st Workshop - AgMIP research
team on Machine Learning for agricultural modelling,
January 22-24, 2024, Wageningen, The Netherlands.
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Introducing
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Data driven discoveries

THEINTERSATIONAL WETELY JOSRNAL OF SCIENCE

LESIONS LEARNT

Artificial intelligence powers detection
of skin cancer from images
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Al for investigating nature and feeding the world

= Landscape
o
E Climate
o . Globadl
E Remote Sensing % Blg data challenges
- Weather
Soil IW
. Computational power
< Agricultural
= practices
. rop calendar . .
2 Experience Food security
= Historical yields Clleaée Chqnge
MAa A lodiversity
b0

Cultivars
(]
= Phenotypes
° YpP
c
8 Genotypes §

WAGENINGEN

UNIVERSITY & RESEARCH

¥ hﬂp;//www,wur_qi ¥ @inathens Systems thinking, systems doing. Nature Food 1, 659-659 (2020)



Remote sensing for precision agriculture and
livestock farming (2000)

Image-based remote sensing
for detecting

vegetation density,

water deficit and

crop stress

Photo Credits: Uthpal Kumar, PhD candidate, WUR.

WAGENINGEN Moran M. Susan. Image-Based Remote Sensing for Precision
HNIVERSITY & RESEARER Crop Management: A Status Report. Space 2000 185-193 (2000)
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Machine vision for plant phenotyping (2014)

Raw image
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Tsaftaris, S. A. & Scharr, H. Sharing the Right Data Right:
A Symbiosis with Machine Learning.
Trends Plant Sci. 24, 99-102 (2019)



Hybrid ML improves phenology estimations

- Hybrid model mixes deep learning and PB components
- End-to-end training with gradient descent of both models

200

. Dormancy Release DOY

1751+ Flowering DOY

Chilling Heating
Requirement Requirement

= i er cultivar
Dormancy Dormancy ] per location P
tiati Flowering g
Initiation Release 2 200 200
z r2 0.89, MAE 3.26, N=889) r2 -3.06, MAE 15.98, N=796) ,/'
o 175 175 5l
‘—( : >—| g 0 56
) z g @ g
L = P Z :
5w i / 5w ]
8 T 8 »
50 g 50
. N
0 25 S0 75 100 125 150 175 200 e ° 3 = P = e e e
DOY (Chill Hours Model) B P e TP DOY pred
200 > l l
*  Dormancy Release DOY " e r20.96, MAE 2.28, N=889) .~ w0 12 0.81, MAE 3.37, N=796)
Chilling Heating | 175 Flowering DOY s
Requirement Requirement g 150 150 ¥
At i 150 o ,rf T
Dormancy / Dormancy / o - P o s # o s ¥
Initiation / Release / Elowsring 3 £ /l £ WP
5 4 g 125 5 A [} e
“w [« ] x o Qs L7
© 100 0 50
5 2 2
— 1 x
o I 0 0
— g T T R S R R
50 DOY pred DOYl’ed
m 25
= & 200 12 0.86, MAE 3.56, N=219)
....... ,
_____ 0 25 50 75 100 125 150 175 200 150
........................... DOY (Hybrid w. seed 1) 125 9% 2L 0
8 o
100 o
5 F
ans e
. . -
Evaluate on large dataset of 40 years of data in Japan, South Korea, Switzerland N
. . . . . ol 7
Improves predictions compared to SOTA PBM both in time and in space e R R e
DOY pred

WAGENINGEN

R. van Bree, D. Marcos, |. Athanasiadis, Hybrid phenology modeling for predicting temperature effects on
UNIVERSITY & RESEARCH

tree dormancy, Proceedings of the AAAI Conference on Atrtificial Intelligence, 37:28458-28466, 2025,
v hitp://www.wur.ai ¥ @inathens doi:10.1609/aaai.v39i27.35068.



Join us at: cybench.agml.org
CY-Bench

Sub-national crop yield forecasting benchmark

Wheat
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Farmer school chatbot

Together with FAO and WR we investigate the potential of Al
to transform agricultural extension and education: multi-lingual, interactive, trustworthy

ennancED BY Google

Food and Agriculture Organization
of the United Nations

Home

il HX English Frangals Pycckwii  Espafiol

© ChatBot
Global Farmer Field School Platform # Configuration
A  Themes RegionalActiviies Newsand Events Library Experts roster Partners Members area
Target Audience:

Facilitators

FAO Farmer Field Schools' Chat

¥ This ChatBot has access to a selected set of FAO documents about and from the Farmer Field Schools.
Itis ready to answer your questions based on that knowledge. However, keep in mind that responses
generated by the Al might not be fully reliable and always should be verified.

What is your question related to the Farmer Field Schools?

Describe an experiment setup for a FFS in Nepal.

If you want to start a new conversation

press this button. It will make the ChatBot In a Farmer Field School (FFS) in Nepal, we can set up an experiment to compare the effectiveness of
forget what has been written before.

Clear Conversation

What are FFS?

Farmer Field School (FFS) is an approach based on people-centred leaming.
Participatory methods to create an environment conducive to learning: the

participants can exchange knowledge and experience in a risk free setting. Key facts
Practical field exercises using direct observation, discussion and decision making
encourage leamning-by-doing. The field is the space where local knowledge and « FFS started in Asia in the
outside scientific insights are tested, validated and integrated, in the context of late 1980's
local ecosystem and settings. C -based problem « FFS today are being
analysis is the entry point for a FFS group to develop a location specific implemented in over 90
curriculum. A growing range of technical topics are being addressed through countries
Farmer Field School FFS: soil, crop and water management, seeds multiplication and varietal testing, FES improved skils of over
IPM, agropastoralism, aquaculture, agroforestry, nutrition, value chain, and link to 4 million farmers,
Guidance Document markets, etc.

pastoralists and fisher folks

WAGENINGEN
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traditional farming practices with agroecological practices. Here’s a step-by-step outline of the
experiment setup:

Objective:

To evaluate the impact of agroecological practices on crop yield, soil health, and pest management
compared to conventional farming methods.

Experiment Setup:
1. Selection of Participants:

o Gather a group of 20-25 farmers from the local community who are interested in improving
their farming practices.

2. Site Selection:

Your question >

Janssen, Knapen



Tracking climate policy adaptation
with Language Al
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R. Biesbroek, S. Badloe, I. N. Athanasiadis, Machine learning for research on climate change adaptation policy
integration: an exploratory UK case study, Regional Environmental Change, 20:85, 2020, doi:10.1007/s10113-020-
01677-8.

WAGENINGEN J. Bonenkamp, R. Biesbroek, I. N. Athanasiadis, Transforming adaptation tracking: benchmarking Transformer-
based NLP approaches to retrieve adaptation-relevant information from climate policy text, ACL ClimateNLP 2025,

UNIVERSITY & RESEARCH
doi:10.18653/v1/2025.climatenlp-1.19
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Diffusion of Al across scientific fields
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Duede, E., Dolan, W., Bauer, A., Foster, I., & Lakhani, K. (2024).
Oil & water? Diffusion of Al within and across scientific fields. http://arxiv.org/abs/2405.15828



Mind the (data) gap!

Datapoints used to train notable artificial intelligence syste

Each domain has a specific data point unit; for example, for vision it is images, for language it is words, and for
games it is timesteps. This means systems can only be compared directly within the same domain.

Task domain
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Hallucinating anatomy

WAGENINGEN

UNIVERSITY & RESEARCH ‘Very handy hug' image generated by Midjourney v5 [alpha testing]



The Evolving Job Market Landscape

How we conduct research changes

Our jobs change

Demand for new skills across industries

Al talent gap

WAGENINGEN
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The Evolving Job Market Landscape

Future of Jobs Report
2025

INSIGHT REPORT

WORLD
ECONOMIC
FQRUM

Industry Profile

Agriculture Forestry and Fishing

Jobs outlook

Key roles for business transformation

Roles most selected by organizations surveyed, ordered by net role growth, and their net growth and

structural churn (percent)

Net growth Job Growth [l Job displacement

1. Net growth 2. Global net growth 3. Churn

Al and Machine Learning
Specialists

Farmworkers, Labourers, and
Other Agricultural Workers
General and Operations
Managers

-100%

Assembly and Factory Workers |

Accounting, Bookkeeping and
Payroll Clerks

Administrative Assistants and
Executive Secretaries

16

I Net Growth a Global net growth

NET GROWTH

| 20
| 13
| 10
| -14

| -19

82

17

42

31

13

20

26

30



The Evolving Job Market Landscape

Industry Profile

Agriculture Forestry and Fishing

Key barriers for business transformation

Transformation barriers
Share of organisations surveyed expecting the barriers will hinder their organisation transformation

Industry  a Global
INDUSTRY GLOBAL

Skills gaps in the labour market

| 68% 63%
Outdated or inflexible regulatory framework -

| 51% 39%
Lack of adequate data and tecﬁnical infrastructure

| 46% 32%
Inability to attract talent toAthe industry

| 43% 37%
Organization culture and resisAtance to change

"@ | 38% 46%

[ 13

Future of Jobs Report
2025

INSIGHT REPORT
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Essential AI Knowledge for Students
- Foundational concepts:
AI, machine learning, data, algorithms
- Relevant for all learners
- Critical Thinking and Problem Solving

- Problem-solving in Al-infused environments

WAGENINGEN
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Image from: http://tiki.oneworld.org/time_machine/images/timemachine.gif

How do we bring Al in the classroom?

19



How do we bring Al in the classroom?

- Learning by doing

O
- Practice a lot, slow pace Y
Jupyter

- Interactive notebooks o

Good infrastructure

Mix theory with practice

Understand the principles
Discussion exercises

WAGENINGEN

20
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We work in teams of two

Share notebooks, data, and documents

PAIR PROGRAMMING

NAVIGATOR DRIVER




Make room for different student profiles

“STRONG STYLE” PAIRING

In “strong style” pairing, the navigator makes all decisions. When the
driver needs to contribute an idea, they must relinquish the keyboard.

| HAVE AN | HAVE AN
IDEA. PLEASE IDEA. PLEASE
PASS THE TAKE THE

e KEYBOARD. KEYBOARD.

Driver Navigator Driver Navigator

TRADITIONAL “STRONG STYLE"

SOURCE: https://twitter.com/jvmieghem/status/877820188040634368

WAGENINGEN

UNIVERSITY & RESEARCH
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Peer-feedback

Seat on a table
with no people
from your team

5 people max on
each table

Each presents
their work and
ask for feedback

Tops and tips

WAGENINGEN

UNIVERSITY & RESEARCH
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Collaboration, Plagiarism,

and the Difference Between the Two

Collaborating

Collaborating is good.

You are encouraged to collaborate on ideas
and program design.

Programming is often a social effort,
and there is much you can learn by talking
out the ideas in this class with each other.

You can by all means talk to each other,
look at each others' programs to help fix
problems, and share ideas.

WAGENINGEN

UNIVERSITY & RESEARCH
http://www.wur.ai

Plagiarism

Plagiarism is bad. DON'T DO IT!

Any programs that you turn in should be
your work.

Even if you work with someone else and
share ideas, you must still write your own
program.

If a piece of your program utilizes someone
else's idea, you must make sure to give
that person credit in program comments.

Do not hand a printout of your program to
other students. I encourage you to work
together to help debug your code, but you
should do so sitting together

Adapted from D. Musicant’s syllabus
https://www.cs.carleton.edu/faculty/dmusican/cs217w04/syllabus.html



Collaboration, Plagiarism,
and the Difference Between the Two

The following are examples of plagiarism:

Taking someone else's program, changing comments and variable names,
putting your name at the top, and turning it in.

Finding a similar program on the Internet, changing the variables and
comments around, putting your name at the top, and turning it in.

Finding a similar program in a book, changing the variables and comments
around, putting your name at the top, and turning it in.

Generate a program with Al (i.e. using ChatGPT, co-pilot, and similar GenAl
tools), changing the variables and comments around, putting your name at the
top, and turning it in.

WAGENINGEN

UNIVERSITY & RESEARCH Adapted from D. Musicant’s syllabus
hﬂp://www.wur.al https://www.cs.carleton.edu/faculty/dmusican/cs217w04/syllabus.html



Al Traffic Light

Red — Minimal Allowance

- Students are explicitly forbidden to use
generative Al tools in their work.

- Students may use generative Al tools
only for brainstorming or ideation, but
not for submitted work.

WAGENINGEN

UNIVERSITY & RESEARCH
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Al Traffic Light

Yellow — Restricted Use

- Students may use generative Al tools for
assistance (e.g. grammar checking,
paraphrasing), but must disclose usage
and avoid content generation

- Students may use generative Al as a
supplement or companion for writing or
creating images with clear attribution,
but human authorship must be primary
by rewriting Al-generated text and code
actively, and editing Al-generated
iImages.

WAGENINGEN

UNIVERSITY & RESEARCH
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Al Traffic Light

Green — Extensive Use

- Students can use generative Al
throughout their work, as long as they
disclose usage and critically reflect on its
contribution.

- Students are actively encouraged to use
generative Al tools as part of learning
outcomes and skill development with
proper attribution.

WAGENINGEN

UNIVERSITY & RESEARCH

http://www.wur.ai



Generative Al for programming in life sciences
an e-learning module

Learning goals:

1. Understand and explain what genAl is and how it works.

2. Recognise and explain ethical and privacy concerns related to genAl
use.

3. Be able to write functional scripts using genAl (write, test, validate).
4. Be able to optimise scripts with genAl.

5. Apply strategies for responsible use of genAl in
programming/learning how to program.

WAGENINGEN

UNIVERSITY & RESEARCH
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Generative Al for programming in life sciences
an e-learning module

- An example exercise

write a python function to reverse complement DNA and test the
code

Running the test:
©  Here's a Python function to reverse complement a DNA sequence, along with a simple test to Save the code in a .py file or execute it in a Python interpreter. It will print "All test cases
ensure it works correctly. passed!" if everything works correctly.

Failed to generate ) 6’ @ Q
Here's the Python code directly:

python & Copy code run the test

def reverse_complement(dna_sequence):

nun

Returnsithe ireversefcong LementiotsnliNAtseqlence. @  The test results confirm that the reverse_complement function works as expected for all test
Args: cases:
dna_sequence (str): A string representing a DNA sequence (A, T, C, G).

1. Input: "ATCG" - Output: "CGAT" -> Expected: "CGAT" -> Pass

Returns:

Input: "GGCC" - Output: "GGCC" - Expected: "GGCC" -> Pass

str: The reverse complement of the input DNA sequence.

complement = {

2.
3. Input: "AATTCCGG" -> Output: "CCGGAATT" -> Expected: "CCGGAATT" - Pass
4.

Input: " - Output: "" - Expected: "" - Pass

All tests passed successfully! £ [-)

}
O O P
# Generate the complement and reverse the sequence
try:
reverse_complement_sequence = ''.join(complement[base] for base in reverser

except KeyError:
raise ValueError("Invalid DNA sequence: contains characters other than A, °

WAGENINGEN

UNIVERSITY & RESEARCH
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Threats to scientific software
from overreliance on Al code assistants

- Vulnerability to Errors

- Scientific software is at increased risk of undetected errors
- Decline in Code Understanding

- Compromise reproducibility and scientific integrity

- Loss of Scientific Transparency:

WAGENINGEN G. O’Brien, Threats to scientific software from over-reliance on Al code assistants,
UNIVERSITY & RESEARCH Nature Compoutational Science, 2025, doi:10.1038/s43588-025-00845-2

http://www.wur.ai
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in the classroom - some way forward//

A
Y/ /




Effective Integration Strategies

Project-based, hands-on learning

- Interdisciplinary collaboration

- Use of Al-driven tools for practice and feedback
- Practice responsible Al use

- Discuss ethical, legal, privacy aspects

WAGENINGEN
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Developing an Al-Infused Curriculum

- Align with learning goals and job market needs

- Scaffold progression: introduce concepts early and deepen
later

- Infuse AI across subject areas

- Add a course on foundational concepts on Al for research
(i.e. Al in Science and Engineering)

All students—not just future programmers—need
exposure

WAGENINGEN
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Building capacity and infrastructre

- Training and resources for teachers

- Ongoing professional development
- Arrange access to infrastructure

- Ensuring inclusivity for all learners and teachers

WAGENINGEN
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Prepare for the future

- Al literacy does not come for “free”

- Lifelong learning is essential
- Encourage adaptability and upskilling

- Role of micro-credentials

WAGENINGEN
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Summary

- Al is changing the job market, creating new skill demands

- Foundational AI concepts as machine learning, data, and
algorithms are essential for responsible use of Al

- Al-infused education involves project-based, hands-on
learning, and interdisciplinary approaches

- Curriculum development should scaffold Al learning from
early education through higher levels

- Building educator capacity and access to infrastructure is
key to successful Al integration

- Real-world case studies show benefits and methods of Al
curriculum integration

WAGENINGEN
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Thank you!

Ioannis Athanasiadis
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