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Plan

» 10 min: What’s happening outside?
» 20-30 min: What's happening in Agroscope:
= Examples from solved problems
= Examples from work in progress
= 30-40 min:
= Collaborative problem solving.
= Synthesis and project speed dating.
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U Group work

Segment

1. Individual idea generation
2. Pitches

3. Voting

4. Group work

5. Presentations & synthesis

Duration
S min

12 min

5 min

15 min

8 min

Purpose

Personal reflection

Share ideas concisely
Prioritize key ideas

Develop solutions

Share insights & align themes
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U Topics

Computer Earth Smart

Vision Observation Irrigation
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U Spot-sprayers: Single plant recognition is real!

The Swiss company Ecorobotix is selling
a sprayer that automatically recognises '
and treats individual weeds!

Machine learning solved an old problem!
—> research ongoing since 40 years after
started in the UK.

Agroscope

Thomas Anken
Agroscope, Tanikon, CH 8356 Ettenhausen
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U Japanese beetle - Digital monitoring of pests

= New pests are increasingly migrating due to climate
change (cherry vinegar fly, corn stalk borer, Japanese
beetle...)

* Intelligent camera traps automatically detect pests and
send the information to the cloud

= Citicen Science: Images can be uploaded to
www.japankaefer.ch

—>In collaboration with partners Agroscope developed an
app for citizens

Bayer “Magic Trap” Take an image per day and sends it to

the cloud where images are analysed.

—> Laborious handling of traps is much easier

- Experts and advertisers have the pest situation in a
region under control

- Much better control of pests is possible!

Thomas Anken
Agroscope, Tanikon, CH 8356 Ettenhausen


http://www.japankaefer.ch/

@ Next step in disease forecast: Spore detection
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/ :

y

=
= Swisons olens frantend software S ex
FSM sath: MEASURING Stat messurement Stop measurement
Number of paruces: 673 vald 0 imabd
Toal concentacion: 320.0 paresimin stan Calbnation
Queved tasks: 4

m Processing lag: 1582 ms Pertorm cleaning cyde

CPU, merm, disic 97.5%, 32.7%, B5 7%

Device | poleno-2 ¢ fom | 02002020155523 B o 0200200160328 0 | Clssifer

Particle Class | all 5

System 4050, 0 rpm (20%, 20%) Showbackground images = -
Concentrator biower: 22003 rpm Acquire background images a

ot blower 2800 rpm V' Auto updice background Ap i outiers

Concentiator aicflow: 5.1 (58.3) Umin

Sypass sfiow: 5.1 (34.5)Umin Partcie rget Gensty) || Enable partdetarget -z 156785 0 - ather

Output il 396 355) Umin .

Meas. airflow: 4.5 (5.0)Umin Bl targRc i) Totak 942 o

smsene 0" s res s o T ... [

Average valocity fan) 0.41 ms i L ambrosia | |
D Ay Polaczation data Ensbie polarization data bl

¢Mwﬂap.=m 38) mis. = antemisia
Trigger time dit.: 1230 (1216} us =
a0 120 ShowADCsumps | enaie ADC cump sy (=) ] ' . ‘ ' - . . i

Show partice properies | | Record partice properbes

Displayfiter raio: <arpins
Start ython console Polend down 3
Out biower 5peed offs: mm— vel et Rl castanea
0210972020, 160325 020097200, 160321 0210972020, 160320 02/09/2020, 160313 02/09/2020, 160308 02/0372020,16
Mim tngger pek height w000

conlus

Open Event JSON  Show Event JSON  Show Prex Open Event ISON  Show Pr Open Event ISO! Open Eveat SSON Open Event 150 gactylis
— ety - ety - ety fagus
s e
T T T [T (TS [T - 1
populus
et =
e mancT S e P e sy AR T e e
21,250, 2824 (2546, 2598) um. 2, 2f: 2340, 2236 (1849, 1854) um i s o % O — 4 i Open £ Event ISON ic ” 1 ISON

e v o ® © o V OP e ®

w

@
o
o
e
v
o
ko
o

<<

Thomas Anken 10
Agroscope, Tanikon, CH 8356 Ettenhausen




@
o
o
e
v
o
ko
o

<<

@ Dairy farms: Over 3000 milking robot in CH
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- Al is used to locate the tits

- Robots are use in combination with other sensors, today automated determination
of the right time for insemination is possible (only possible with Al)

—> better health, productivity and longevity of cows

Thomas Anken
Agroscope, Tanikon, CH 8356 Ettenhausen
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-+ How computer vision is done (+ slides at the end)
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Rumex detection from drones

» Rumex are invasive plants with deep
roots.

= Difficult to extract.
= Reduce the meadow quality.
= Highly reproductive.

Al for sustainable agriculture | Dialogue 2030
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All-Field Spraying

Manual Digging
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Precision spraying
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¢ Ecorobotix
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U How about detecting the rumex with drones?

= Detect = Map
= Map = Tractor / hot water treatement

r__"
©,

Drones + Models as a
generic platform for
multiple tasks

Al for sustainable agriculture | Dialogue 2030
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Confédération suisse Education and Research EAER
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g Schweizerische Eidgenossenschaft Federal Department of Economic Affairs,

Agroscope

The solution is now deployed
at Fenaco and being tested for
commercialization
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U Helping researchers counting 5.5 years of data

20

-

o S\ nn.ﬁr . P_‘.-

L

av:.r .__..ht.. 4,.‘_‘.
. ..r_, st

Al for sustainable agriculture | Dialogue 2030

Hassan-Roland Nasser



U Study the effect of different sowing and undersowing
techniques

Influence de la proximité du bois sur I'intensité des dégéats ?
RN
18 m

-
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Bande 8 & R N8
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Data

= 8 cameras:
= 2 months of recording
= 4 years of experiments.

=>» 64 months of recordings =» ~5.5 years.
=>»Not very practical to count them manually

Al for sustainable agriculture | Dialogue 2030
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Future projet ‘ETHIC’
Supported by OFAG (2026-2030)

Step 1: Learn how the crows think (Inverse
= Reinforcement Learning).

23



Future projet ‘ETHIC’

Reinforcement learning

. Step 2: Train our deterrent system to “outsmart” that”
& | model (Reinforcement Learning)




Agroscope

Using Al to assess biodiversity

Biodiversity: In brief

Switzerland’s biodiversity is under pressure. Although incentive measures are
having an effect locally, biodiversity remains in a poor state and continues to
decline. A third of all species and half of all types of habitat in Switzerland are
threatened. Occasional gains are not enough to make up for the losses caused
mainly by a lack of land area, soil sealing, fragmentation, intensive use, and
nitrogen and pesticide inputs. Subsidies that harm biodiversity exacerbate this
negative trend. There is an urgent need for resolute action to preserve the services
that biodiversity provides. Rich and resilient biodiversity also helps to mitigate

climate change and its consequences.

Source: Federal Office for the Environment

Al for sustainable agriculture | Dialogue 2030
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Survey
Satellite Airplane Drone altitude
T >500 km
]
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Satellite S

Airplane

Drone

Survey
altitude

— >500 km

— 1-10 km

— 10-100 m

Typical
spatial
resolution

Develop unsupervised or
weakly supervised models to
get ground truth data using
drones.

V4

Sure ground truth data

Al for sustainable agriculture | Dialogue 2030
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¢ Foundation models

Data from different scale and modalities are aggregated into the same model

_—

Drone
(RGB)

Airborne
(HS)

T - *uat

Training

|

Foundation
Model

Al for sustainable agriculture | Dialogue 2030
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Breeding pigs with higher stress resilience

* |n addition to improved management!

» Coping with stress has genetic basis
Kadarmideen & Janss 2007; Kasper et al., 2020

= Tail biting is heritable
Breuer et al., 2005

= Goal: ldentify pigs with higher stress resilience to become parents of the next
generation.

= |n collaboration with Claudia Kasper (Animal PhenoGenomics group).

Al for sustainable agriculture | Dialogue 2030 31
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Y position in pixels
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X-(dashed) and Y- (solid) position in pixe
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X-(dashed) and Y- (solid) position in pixe
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Swiss Agricultural Landscape Intelligence (SALI)
platform

= Digital representation of Switzerland's
agricultural ecosystems

= enables monitoring, analysis and
simulation

_ = continuously updated with harmonized EO
oS >> data streams

= machine learning ready

SALI decision
support

\ 74

near real-time analysis
annual reporting
long-term trend estimations

Y VYV

Helge Aasen | 12/1/2025 | 40
helge.aasen@agroscope.admin.ch



Satellite data processing

Satellite data
: Data preprocessing>

L=

Training and validation sites*
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2021

Weekly biomass

50 km
2021-01-04 EVI

on agricultural areas (arable and grasslands), aggregated to 1 km grid
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Earth Observation of Agroecosystems team
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Optimizing management in mountain grasslands

Objective: Investigating the impact of climate variability to optimize
the management on mountain grasslands
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I Main researcher: Fabio Oriani, Project: Mountain GrassSense
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Optimizing management in mountain grasslands

Objective: Investigating the impact of climate variability to optimize
the management on mountain grasslands

T biomass proxy
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Optimizing management in mountain grasslands

biomass proxy
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Optimizing management in mountain grasslands

T biomass proxy
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Optimizing management in mountain grasslands

T biomass proxy
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Optimizing management in mountain grasslands

July 2021 monthly mean 2021 annual pasture
temperature anomaly [°C] el biomass anomaly [%]
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Optimizing management in mountain grasslands

July 2022 monthly mean 2022 annual pasture

temperature anomaly [°C] biomass anomaly [%]
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Efficient smart irrigation

*Dry years: 2003, 2018, 2022  [@Raetl ©

= \Western Switzerland: >50%

Tonnen

irrigation  2ammimag
Total
165 mm !

of apple growers use 69

= |_ess sensor technology,
more experience and
platforms

-

—_—

o
. %&1:‘

+ 1.4 mm/Tag

Total
90 mm

7% SR TP b

T TR L

& 45.7 Tonnen

i
8

. i
!

%‘ v
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¢ Soil moisture sensors

» Measurement at a depth of 20—60 cm

» Automatic irrigation control

» Cost-effective models such as Watermark

* Problem: deeper layers cannot be measured

200
> 100 kPa Sehr trocken TiefeH25 ecmH50 cm

<10 kPa Sehr feucht
150

100

Bodenfeuchtesensors (kPa)

0

06 Jun 20 Jun 04 Jul 18 Jul 0l Aug  I5Aug 29 Aug fgis

Al for sustainable agriculture | Dialogue 2030
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Dendrometer — measurement directly on the plant

* Trunk diameter = water status
= Daily fluctuations
= Cost-effective, but installation is challenging

//
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U Dendrometer parameters Day 1

Apple tree 9
(11/07/22- 12/07/22)

300;
&

*+ 05:40 — 06:05 am

)
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Stem diameter variation [um]

C

*+ 20:45- 21:10 pm

O.
03:00 09:00 15:00 03:00 09:00 15:00 21:00
Using plant water status indicators to improve cocoa and apple cropping systems| PhD defense 54
Thainna Waldburger o Ag Froscope E"H Z U r I C h



U Dendrometer parameters Day 1

MDS
Maximum daily
shrinkage

300;

Stem diameter variation [um]

O o — — e — . — . — — — — — — — —

MDS v

03:00 09:00 15:00 21:00

3:00 09:00 15:00 21:00

Using plant water status indicators to improve cocoa and apple cropping systems| PhD defense

Thainna Waldburger
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U Dendrometer parameters Day 1

300;

DR
Daily recovery

200

[
-
<

Stem diameter variation [um]

03:00 09:00 15:00 21:00 3:00 09:00 15:00 21:00

Using plant water status indicators to improve cocoa and apple cropping systems| PhD defense 56
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300;

200

[
-
o

Stem diameter variation [um]

Tree water deficit

03:00 09:00

15:00

21:00 3:00

09:00 15:00

Using plant water status indicators to improve cocoa and apple cropping systems| PhD defense
Thainna Waldburger

@ Agroscope

ETH:zurich

21:00
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¢ Dendrometer parameters Day 1

300:

Stem diameter variation [um]

DG
Daily net growth 0

03:00 09:00 15:00 21:00 3:00 09:00 15:00 21:00
Using plant water status indicators to improve cocoa and apple cropping systems| PhD defense 58
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Irrigation decision tree:

DeltaR = DR (current) — DR (Previous)

Eerop _irr = 1.51 + 0.004 * MDS(,05. 7 days)

ol Ecrop_irr =2 mm

Mo irrigation
—4 R, >0 —— Ecrop_irr equation — 2mm < Ecrop_im > 3mm —— 1 Pulse
— Ecrop_irr =3 mm — 2 Pulses

Al for sustainable agriculture | Dialogue 2030

Hassan-Roland Nasser
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loT System

Dendrometer
b= SN W—

Dendrometer

- (©

Data logger

. LOra antenna

fLéRaﬁ
——

o

Solenoid valve

Water pipe

Computer server

|

Internet gateway
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U Results from the pilot plant
B\

o~ - AR
46.9
i S L Tonnen
2.3 mm/Tag !
Total
165 mm
- e
: 1.4 mm/Ta
Total
90 mm

e VAR AN L T R P e

» Dendrometer: 45% less water consumption
» No difference in fruit size and yield
= Without irrigation: small fruit, low yield, fewer first-class fruits

Agroscope

Al for sustainable agriculture | Dialogue 2030
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U When will have a self-operating farm?

UBTECH About  Investor Ralations  Technology ~ Humanoid Al Education  Commerciol  Healthcare  Industry  Consumer

Al for sustainable agriculture | Dialogue 2030
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Thank you for your attention

Hassan-Roland Nasser
hassan-roland.nasser@agroscope.admin.ch

Agroscope good food, healthy environment
www.agroscope.admin.ch

01113 83831
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1. Individual Reflection (5 min)

Goal: Problems discovery

Each participant writes down one sustainability related problem they would like to
solve with Al-powered precision agriculture.

L Tip:

“Which sustainability pain point most affects your organization?*
"Where could data or automation make the biggest impact?”
“How could Al help verify or quantify the environmental impact of agricultural practices?”
“Where does current Al fail to scale or adapt in real agricultural conditions?”
“How could we use drones, sensors, or satellite imagery to track soil or crop health sustainably?”
“Which sustainability problems depend most on better prediction or classification?”
“Where is data missing or underused for making farming more regenerative?”
“Where are the biggest gaps in agricultural data sharing between public and private actors?”
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U 2. ldea Pitches (10-12 min)

» Goal: Share ideas.
= Each participant gets 45 seconds to pitch.

L Tip:

“‘What problem do you want to solve — Why it matters — what is the data/Al angle”
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U 3. Dot Voting (5 min or less)

» Goal: Identify shared priorities and team formation.
» Each participant gets 2 votes to place on their favorite ideas.
= A vote = empty sticker on the idea line.

L Tip:

“Vote for ideas that matter for your institution”
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U 4. Group Work (20 min total)

» Goal: Co-develop solution sketches around top ideas.

L Tip:
= What is the sustainability goal?
= How could Al or data help?
= What barriers exist (data, cost, adoption, policy)?
= What would success look like?
= Who can be involved?

Al for sustainable agriculture | Dialogue 2030
Hassan-Roland Nasser

68



U 5. Presentations (10-12 min)

» Each group gives a short 2-min pitch of their idea/solution.
» Synthesis of ideas:
= You can post-work collaboratively on your idea =
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Image acquisition

Innosuisse
Project with
Fenaco and
OST

De_ie_phoné

Challenges
and future
directions
2
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Can we breed better pigs with Al?

First projects and future steps.
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U Computer Vision with Deep Learning

» Using artificial neural networks to automatically analyze and understand images or
videos, e.g., classification, object detection, segmentation or key points
detection.

Classification =

Determine the class of the image. In this
case, the pig ID.
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U Computer Vision with Deep Learning

» Using artificial neural networks to automatically analyze and understand images or
videos, e.g., classification, object detection, segmentation or key points
detection.

'.:r_‘ ‘*‘i T

Bt

Object Detection =
determine the class and positions of objects in an image. Pig IDs,
birds, weeds, ...
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U Computer Vision with Deep Learning

» Using artificial neural networks to automatically analyze and understand images or
videos, e.g., classification, object detection, segmentation or key points detection.

Segmentation=>

determine the class of each
pixels / masks for objects.
Soil, plants, ...
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U Computer Vision with Deep Learning

» Using artificial neural networks to automatically analyze and understand images or
videos, e.g., classification, object detection, segmentation or key points
detection.

Key points detection=>

Determine point-positions for
specific landmarks.

Pig nose, pigs ears, pig talil,
joints, ...
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What can we do with all these models?

» Pigs: studies on behavior (Aggression, social, ...) ...

= Birds: Detecting presence to design deterrence systems ...

» Rumex: map with Rumex positions for farmers (or weeding robots) ...
= Automation, Scalability, Standardization, ...
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¢ Howdo we doit?
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Preprocessing:

- Splitting a video into frames.

- Cropping images to the region of interest.
- Tiling drone images.

+ | 1-Developmentstage |
)
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SUMMARY OF FULL DATASET
Type
Total samples
Total size
Dataset Id
Created at

Last modified at

SAMPLE IMAGES FROM THE DATASET

A

A
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50,000

31653 GB
6428794358410ac2dfd98foc
Fri, 07.07.2023 22:44:51

Wed, 15112023 15:49:59
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Masks

Bounding boxes

Key points
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RPN

Fine Tune
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Object Detection Model Linear model

RPN

bml-

Fine Tune
using Cross
Entropy and
X softmax for
(@) classification
8
|Q Bounding
Boxes
—> —» calculated
from smoo th
L1 L
(x1,y1,W,H)

on ImageNet

>
How many parameters do you X
think such model can have?
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Obiect Detection Model

Model Variant

YOLOwEn (nanao)

YOLOw8s (small)

YOLOwBm (medium)

YOLOwEI (large)

YOLOw8Bx (xlarge)

Faster R-CMN (R50-FPN)

Faster R-CNN (R101-FFPN)

Faster R-CMNN (ResMeXt f

Swin)

Parameters (M)

~3.2 M

~11.2 M

~259 M

~43.7 M

RPN

Linear model
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U Ressources needed for a computer vision powered
product

i Skills and IT

HR Infrastructure

Specific Tools

Computer Annotation
vision

Programming

Experiment
Tracking

EFFORT & TEAMWORK
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¢ Questions
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