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U Pigs Behavior recognition and classification
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U Rumex map from drones
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U Counting birds in ~5 years camera-days
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U Computer vision is a strategic field for agriculture
and agricultural research
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U ‘The Strategic Leverage of CV’ comes at a cost!

Skills and IT Specific
HR Infrastructure Tools
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¢ Plan of the talk

Part
How do we do computer vision

The seeds: Computer vision
Coordination project

The roots: What we achieved in
SFF11

The Fruits: AP26

A non deep technical overview
How we got started

Highlight the agroscope-wide
collaboration for getting things done.

Highlight the transformation journey
Where are we heading next, together.
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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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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, ...

From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope
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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

Tyre Images
Total samples 50,000
Total size 31653 GB
Dataset Id 6428794358410ac2dfd98foc
Created at Fri, 07.07.2023 22:44:51
Last modified at Wed, 15112023 15:49:59

SAMPLE IMAGES FROM THE DATASET
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Masks

Bounding boxes
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Key points
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¢ Plan of the talk

Part
How do we do computer vision

The seeds: Computer vision
Coordination project

The roots: What we achieved in
SFF11

The Fruits: AP26

A non deep technical overview
How we got started

Highlight the agroscope-wide
collaboration for getting things done.

Highlight the transformation journey
Where are we heading next, together.
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¥ The Seeds

SFF11: Computer vision coordination project

Coordinating and harmonizing computer vision (CV) related activities within AGROSCOPE, through:

Sharing experience and exchanging knowledge about the implementation of CV projects at the technical
level as well as finding research consortium with the needed competences.

Coordinating a collaborative effort across AGROSCOPE to craft guidelines and best practices regarding
computer vision applications in the agricultural sector.

Networking with external research partners with expert knowledge in CV.

Creating a requirement document regarding the resources needed to implement CV at a larger scale and
determine how these requirements can be satisfied with the IT Department.

Supporting upcoming projects by finding the knowledge and resources needed, be it AGROSCOPE or
externally.

Coordinate the provision of expertise towards cantons and other external bodies with expertise regarding
CV in agriculture.

From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope
Hassan-Roland Nasser — Digital Production Group
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U A portfolio of 12 projects

Leitung | Forschung | Kommunikation | Ressourcen | Standorte | Quicklinks

Startseite > Forschung > Computer Vision > Projects

I

J— Projects

Computer Vision

Illustrating the diverse applications of the field within the agricultural and Contact
I Projects farming sector, a compilation of computer visien-based projects offers a
| comprehensive view. Agroscope is currently at the forefront of numerous
such initiatives. Presented below is a non-exhaustive inventory of these
projects.

Nasser Hassan-Roland
Events

= Broad leaved dock detection (Roland Hassan Nasser &)

Bee nests + Soil structural imaging (Philippe Tschanz)
PhEnctyPing Pig wElfaRe (Claudia Kasper)

Detection of pests, insects and spider myth (Vincent Michel ()
Littering (Ralph Stoop &)

AgroScope PhENotyping tool (Camilo Chiang &)

Detection of IUGR pigs (Roberta Ruggeri [£)

Bushes in alpine regions (Manuel Schneider &)

Recognition of yellow nutsedge (Martina Keller &)

Weed recognition (Victor Rueda ()

Bird crop depredation in Switzerland (Alice Baux &)

Ground cover surface in an oil seed rape and fababean mixed cropping
system (Magnin Laurie)

Your engagement is welcomed in enhancing this array of projects. Feel free
to contact us at roland.nasser@agroscope.admin.ch to introduce a project
and contribute to this compilation

This document contains a detailed compilation of projects:

B Fact Sheet Computer Vision (PDF, 2 MB, 22.12.2023)

~ Zum Seitenanfang
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¢ Plan of the talk

Part
How do we do computer vision

The seeds: Computer vision
Coordination project

The roots: What we achieved in
SFF11

The Fruits: AP26

A non deep technical overview
How we got started

Highlight the agroscope-wide
collaboration for getting things
done.

Highlight the transformation
journey

Where are we heading next, together.
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¢ The USER framework

‘,QIIII

Research

Support
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Hassan-Roland Nasser — Digital Production Group

«0

Enable
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© BSER - Upskilling
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Corvid attack sunflower plantations
© UBER - Support HTOWET PIamisr
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4 years x 60 days x 8 cameras

= or

~5 years of total camera-days

From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope 27
Hassan-Roland Nasser — Digital Production Group



Corvid attack sunflower plantations
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Pigs surveillance for aggressive behavior

© UBSER - Support
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© USER - Enable Inference Server
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How can we make these computer
vision models available for non
a0 programmers?
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Ena ble € C @ A Nonsécurist | sgs-vpo-6005.agssdadminch * G = & 20
F@ Aaroscope - Tlinks £ Importer s favers | (@) 3pp -
v 7z, S ModelRunning
& Welcome!

% m

@

o

?]

o

v

2]

t

o

<

From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope 30

Hassan-Roland Nasser — Digital Production Group




o
<
3]
o
v
o
t
o

<

© USER - Enable

A suite of projects to
accelerate computer
vision based applications

Visiun: Prova (Prototype)

Visiun: Iniziun (Data Preparation)
Visiun: Flum (Model Training)
Visiun: Bloc (Infrastructure)
Visiun: Porta (Internal Deployment

From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope
Hassan-Roland Nasser — Digital Production Group

Step 0

Data preprocessing

Other data
sources

Image dataset in Blobstorage  platform:

Azure Storage

Step 2 Teok: Lightly

Textfile with filenames of
subset of images

Step 3 Tool: python

script

Directory with images for
annotatian (on Azure Blob)

Step 4 Tool: evat

wGroundtrutha of annotated

images (detections with
bounding boxes

Tool: NVIDIA-TAO
Step S  pocker

Variety of trained models

Step 6  Tool: clearml

Best mode|

Action: Select subset of images-
maximize diversity

Platform:
Saas Lightly

Action: create new directory
and copy subset of images to
it

Platform:
Azure VM
Action: annotate images

(manually)

Platform:
SaaS cvat

Action: Madel Training

Platform:
Azure VM

Action: Evaluation and tracking
of different models

Platform:
Saas clear.ml

Data
preparation

Model ‘raining
and eviluation

Step 7  Tool: FiftyOne

Visual representation of
madel against groundtruth
(TPs, FPs, FNs, TNs)

Action: Visually evaluate
maodel detections

Platform:
Saas FiftyOne

Step 8 Tool: NVIDIATAD e
(Docker) in Jupyter
Botebook Platform:
Predictions based on the Azure VM
madel
Step § TUINDATI Aot o
p (Docker) predictions)
Predictions based on the Platform: Inference
mods| Azure VIV
Action: Inference (make
Step 8  Tool: TensorRT predictions)

Predictions based on the Platform:
madel Azure VM
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© USER - Research

pllll

Research

&

Rumex detection and
mapping from drones

Training and

Mode! =

evaluation

1

Data Annotation

1

Image

Acquisition

Development Phase

b Ty s Sy
? II-F !

Model degloyed
in the cloud ’

Retraining

Farmer’s
Feedback

num“ Map ‘ n

Extraction
Robot

System in production Model improvement
: ©
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Current infrastructure options

Microsoft Azure Public cloud

=0 EO Server at Reckenholz |
m . On-premises
= —
= e Gamarello
O-Drive
CSCS Private cloud
From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope 33
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U Current infrastructure options

a;n EO Server at Reckenholz ]
BIJ . On-premises
[

~— sruff Gamarello

O-Drive

CSCS Private cloud
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Data
transfer

Direct
endpoint

Gamarello

Agroscope

Third party
services can
access
storage?

Jupyter
Lab

SSH

XRDP

(Expect

soon)

GPUs
available

Admin
access

Cost
($/h)
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Microsoft Azure Nomenclature standards

» Creating rule to name computing ressources on a shared Azure subscription.

Ed Agroscope - Azure Tags Maming Conventionv2.0.pdf 348KE ¥ || @A Agroscope - Azure Governancew2.0.pdf 285 KB ¥

Ed Agroscope - Azure Naming Convention.w2.0.pdf 791KE v || @ Agroscope - Azure Userguiden2.0.pdf T37KB ™

From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope
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icrosoft Azure Nomenclature standards

4 bot

[%) DefaultResourceGroup-CHN
[ DefaultResourceGroup-switzerlandnorth
[%] DefaultResourceGroup-westeurope
| DefaultResourceGroup-WEeU
[ iot-conthey
(%) 1T-infra
| MetworkWatcherRG
| MextflowListeriaTest
[ RresourceMoverRG-switzerandnorth-westeurope-ne
[ rg-a4018-terraform-formation
| rg-a4801-hub
[%) rg-a4802-iot-agroscope
[ rRG-A4812-education-docker
%) rg-a4901-backup
[%) rg-a4902-backup
[ rg-a4g03-terraform
[ rg-a5801-computervision
| rg-a5202-EffNMilk
[ rg-a5803-Exploitation1725

%) rg-brjl-example

p01d-agroscope-
p01d-agroscope-
p01d-agroscope-
pO1d-agroscope-
p0id-agroscope-
p01d-agroscope-
pO1d-agroscope-
p0id-agroscope-
p01d-agroscope-
pO1d-agroscope-
p01d-agroscope-
p01d-agroscope-
p01d-agroscope-
p01d-agroscope-
pO1d-agroscope-
p01d-agroscope-
p01d-agroscope-
pO1d-agroscope-
p0id-agroscope-
p01d-agroscope-

pO1d-agroscope-

Switzerland North
Switzerland North
Switzerland North
West Europe
West Europe
Switzerland Morth
West Europe
West Europe
Switzerland Morth
Morth Europe
West Europe
Switzerland North
Switzerland North
Switzerland North
Switzerland North
Switzerland North
Switzerland Morth
West Europe
West Europe
Switzerland Morth

Switzerland North
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¢ Darwin annotation tool — V7labs

c Digital prod... L% Datasets + New Dataset
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iliRepoLl PigsChannel5 : Bildacher : HaldenNord09 : HaldenSued08 : HaldenSued10 : HaldenNord10 :
= Rules + Add label ... + Add label + Add label + Add label + Add label + Add label
[ 2500 Items b 13 Classes [ 220items E) 2Classes [ 3858Items Q 1Classes [ 16611tems Q 1Classes (3 1841items Q 1Classes [ 1601tems Q 1Classes
lightly i GlassHouseExperiment i VarietalAssociationExperi... i TillerCounterCNN i 20250317 Schiirpiint_West
+ Add label ... + Add label ... + Add label ... + Add label .. + Add label ... + Add label ...
[ 785items Q ZClasses ) 2331tems Q &Cla: 0 1921te Q 4 Classes [ 1580Items [ 7iems Q 1Classes ) 77items Q 4 Clas
Ll g =z :
AaronStocker ! LucasZingerli ! AGSMultiRumex ! BELIS ! BirdsPublicDataSet !
) + Add label ... + Add label ... + Add label .. + Add label ... + Add label ...
o
(o] O Support [ 776items > 4Classes [ 194items > 4Classes [ 308items > 3Classes O 3items [ 38iltems > 1Classes
o
n n B : s
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< & Academy
[ Documentation
£, Add workspace
@ settings RavenTiles i GrassClover_NFixation i LightlyTiled i BildacherTiled i HaldenNord10Tiled i
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¢ Plan of the talk

Part
How do we do computer vision

The seeds: Computer vision
Coordination project

The roots: What we achieved in
SFF11

The Fruits: AP26

A non deep technical overview
How we got started

Highlight the agroscope-wide
collaboration for getting things done.

Highlight the transformation journey

Where are we heading next,
together.

From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope

Hassan-Roland Nasser — Digital Production Group

39



o
o
o
o
w
o
e
o

<

U From AP22 to AP26: A journey of transformation

2022

2025

An initiative

nearly un-existent
Ressources

Coordination

Recognized Discipline

Ressources (Techstack,
human, tools, IT-support)

USER (Upskill, support,
enable, research)

From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope

Hassan-Roland Nasser — Digital Production Group
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¢ From AP22 to AP26

2022 2025

2029

An initiative Recognized Discipline
nearly un-existent Ressources (Techstack,
Ressources human, tools, IT-support)

USER (Upskill, support,
Coordination enable, research)

@

Closing the full cycle
(decide, Act)

Filling research gap

Larger Al and data
spectrum, beyond CV

From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope
Hassan-Roland Nasser — Digital Production Group
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© A glimpse on IMAGINE (AP26)

» Closing the full cycle (decide, Act).

IMAGe analysis and
artificial IntelligeNce to
Empower agricultural
systems
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© A glimpse on IMAGINE (AP26)

» Closing the full cycle (decide, Act).
= Filling research gap.

Animal Plant Breeding
Behavior and weeds

Birds’

Deterrence Biodiversity

Pests
management

From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope
Hassan-Roland Nasser — Digital Production Group
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© A glimpse on IMAGINE (AP26)

» Closing the full cycle (decide, Act).
= Filling research gap.

= Larger Al and data spectrum, beyond
CV.

Computer vision

Foundation

Models

Reinforcement
learning

Data
Engineering

From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope
Hassan-Roland Nasser — Digital Production Group
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© A glimpse on IMAGINE (AP26)

» Closing the full cycle (decide, Act). T
= Filling research gap.

» Larger Al and data spectrum, beyond CV.
= Highly collaborative.

Proposals

3)

disciplines

13
subdisciplines

From Seeds to Roots to Fruits: Growing Computer Vision Together at Agroscope
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Thank you for being part of this

hl

ourney

Hassan-Roland Nasser

hassan-roland.nasser@agroscope.admin.ch

Agroscope good food, healthy environment
www.agroscope.admin.ch
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evaluation
Data Armotatiom Rumex Map
Image Extraction
B e urisition Fobot

Development Phasa Systemn im production
© -

hModel

Retraining

Farmer’s
Feedback
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