| [
H
m FRIENDS
OF DIGITAL
FARMING

~ Agrifood data space demonstrator for |
sovereign data sharing and Artificial Intelligence services

<4
, AgrospAl team:
X U ¥ Roberto Garcia - Rosa Gil
\/ - Zihan Chen
. . Jordi Garcia
Universitat de Lleida

Christian Lépez
- Claudia Colas
. - - Aleix S
https://agrospal.udl.cat - B0 aimaan
- JoanPinot

MINISTERIO ., SECRETARIA DE ESTADO
PARA LA TRANSFORMACION DIGITAL | DE DIGITALIZACION

%3 I’ Y DE LA FUNCION PUBLICA E INTELIGENCIA ARTIFICIAL *


https://agrospai.udl.cat/

Spanish call for sectorial data spaces

AgrospAI Agri-food data space demonstrator for sovereign data sharing and Artificial Intelligence services
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Initial AgrospAl ecosystem, and growing...
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AStarting points: 2§
AData Act, Data Governance Act,...
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https://doi.org/10.1007/s10460-024-10674-0
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Farmers and their data

A survey to 1000 Australian farmers

How much do yoknow about theterms
and conditionsrelating todata collectionin
your agreement with the service providers?

46%

3%
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o How comfortable are you if they use
the data to makeprofit for
themselve®
How much do yotrust themnot to comfortable

sharethe datawith third parties?
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e Value Mapping: AGRIC
weds Aorosp/l  Data Sovereignty in Agriculture DATASPACE

ASovereignty by design:

AOriginators retain CONTROL
o SO permerand over the data they generate
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1. Datamonetization
(tokenization) as anincentive

2. Trustful environment for data
sharing without loosing their
control

AThe "tragedy" of the digital,
SO0 easy to copy and distribute...

A Example: digital music, Digital Rights
Management (DRM),... andstreaming b

A For data... Data Sovereignty by Design?

A P2PConnectors or APl Intermediaries
A difficult policy enforcement
beyond trusted environments (like with
DRM...)
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How to motivate data sharing?

Digital rights management (DRM]: Restricting lending and
borrowing books and music in digital format.

DRM systems
put in place to
protect copyright
allowed Amazon to reach A
into Kindle devices and ..without
delete users’ copies of their knowledge
classic novel 1984... or consent.

A

Streaming Changes the Tide
for the Global Music Industry

Global recorded music industry revenues’

B Physical W Downloads @ Others™ Streaming

$308 2001: Apple releases the first Pod | | 2015 Apple debuts Apple Music
$258 2003: Apple opens the iTunes Store

2008: Spotify launches in parts of Europe

208 .
$ 2011 Spotfy launches in the US.

$158 1
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$58
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PontusX: Sustainable Business Models
pAQrospAl

4 ) ( N\
Settle transactionsinstantly in Eura |l,(©) DaaProviders |
I, T Curate, provide, monetize siloed data & gain
Payper use and subscriptionmodels 7 and offer insights on valuable data
for data, Al applications and
infrastructure. | O; . . Infrastructure Markets D
. K Al & ﬂ
DATASET 5EUROe - - Software Consumers
for 1 hour
Curated and I 1 A Owners ) \ 5 Consume data
trusted data + 0.01 EURQe - -* Access data C_@ @ qﬂfé@ products off the
ALCORITHM 10 EURGe | inaccessible shelf.
N . before for training Control  |Pcand privacy ~ Trustless
Applications , e & sell high quality, preserving seltverifying
& AI mOdeIS + COMMUMNITY FEE 0.02 EURDe software on L
INFRASTRUCTURE demand
— + " 0.998 EURDe | --p-—-__ y Infrastructure & Service Providers
Infrastructure| — mesourcs orsooseconds | | S==—ma L ( O _ | _
Provide execution environments, cloud
Resources | _ 16.028 EUROe L 1 services, and more. 1%
& CO2 COMPENSATION 0.25 EURDe O .
Ecosystem & Federation Service Providers and Developers
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daro1995 a birdview_of _the_inside_of _a_whole_room_without_wind_1b2e5c93513-471d-9673-6c6493a76c11
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CATALOGUE PUBLISH VERIFY

AgrospAl

FAUCET LOG~ ECOSYSTEM v Q D v £ Pontus-X Devnet (E5) | @ 0x6207..6822 | v S o v

Agri-food Data Space Demonstrator for Sovereign Data-Sharing and Artificial Intelligence Services
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gaia-x

Al-based Animal Well-being Assessment without Images Leakage

ShaccuRaTE
Fle dRes

B

VCSEGT &

MPUTE

Image Recognition and Tracking for Animal Well-being Monitoring Pig pen images sequence for animal well-being assessment

-@® The Gaia-X Powered Ecosystem on DLT

Universitat de Centre dEstudi o e
i L =
vision service developed by the Centre de Visié per Com \C) perforn equence es from vide eillance ontre of Swine e onsis CHAIN & . _—
A computer vision service developed by the Centre de Visié per Computador (CVC) performing A sequence of images from video surveillance of one of the pens in the Centre of Swine Studies of . . (o] nevsta BIGCHAIN The principle of decentralization is a perfect fit for Distributed Ledger Technology. Ocean Enterprise is a fully apen-source
automatic image segmentation and tracking to identify and monitor pig movements in the input se. Catalonia (CEP), an experimental pig farm managed by a consortium made up of the Diputacié de LI <emion - R . . . K
arsys technology stack, leveraging DLT and decentralization, aiming to give control back to the owners of data services. Pontus-X is
1 25 o - i 3
1ONOS ZUBEER A exoscace built on top of Oasis Network showcasing how future industrial digital service ecosystems work today.

4 sale @ Pontus-X Dew

4 sales

Dwusn  AIRBUS
3 s S softwore-
Powarsdby

Qoo @onsss

LEARN MORE 2

A safe & compliant environment for Al & data with CtD

Precision Pig Feeding Semantic Data Integration and Sovereign Data Pooling

) ALGORITHM | CEP-MP ' DOWNLOAD ~ ALGORITHM | UDL-EDA & COMPUTE = DATASET C £0 - - e per withaut moving or expusing the raw data isel,
thereby preserving privacy and data sovereignty. d a 24 to perform computation on tusied infrastruchure.

CEP's CSV Data Mapper and Semantic Data Exploratory Data Analysis CEP - Automatic Pig Feeding - 202151 - Data SoverEIgntV b\l DESIgn ute

Pooler Universitat de 982091062894496

Universitat de

This algorithm supports the "Pay-as-you-go" approach when

sharing data through a data space. Instead of requiring that publish.

Free
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Generate an Exploratory Data Analysis (EDA) report for the input
tabular data. The input data is loaded using pandas and then the E

0,1 EUROe

17 sales © Pontus-X Devnet
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Centre d'Estudi.

Automatic pig feeding data collected at the (Centre of Swine Studies

of Catalonia), a consortium made up of the Diputacié de Lleida, the
1 EUROe
5 sales 9 Pontus-X Devnet

One core concept of AgrospAl is the Compute-to-Data (CtD) approach. Compute-to-Data is the functionality that solves the
current trade-off between the benefits of using private data and the risks of exposing it. It allows data consumers to run
compute jobs on private data while the data stays on-premise with the data provider, who retains control.
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https://agrospai.udl.cat/
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Running use cases

https://portal.agrospai.udl.cat/asset/did:op:42ba...c5a6

Pig pen images sequence for animal well-being assessment

£ GEN-X Testnet

. .
A Con pute anin 1al well belng
ul . .
Accessed with GXAT 2 (5 Select a Compute Environment m etrl CS Wlth O ut reveal I n g
&h COMPUTE | DATASET | Published about 2 months ago UdL Data Room © -
© cPu | PU | max duration: 1 hour arm I ma eS
0.01 OCEAN / minute
A sequence of images from video surveillance of one of the pens in the Centre of Swine Studies of Catalonia (CEP),

an experimental pig farm managed by a consortium made up of the Diputacio de Lleida, the Regional Council of La A I m a eS an d aI g O ri t h m I 0 ad ed
Noguera, the Torrelameu Town Hall and the Universitat de Lleida. T
into the data room

The images can be used by animal well-being assessment algorithms available from the compute section on the Select an algorithm to start a compute job .

right. These algorithms perform automatic image segmentation and tracking to identify and track pig movements A J u St m etrl CS Ca n b e
in the sequence of images. Additionally, it is also possible to monitor the visits of pigs to defined areas of interest Search by title, datatoken, or DID.

like the automatic feeding machine or the waterer bowl. This allows for the automatic generation of metrics that d OWn I Oad e d

can be used for animal well-being assessment. CIDAI pig farm Mask R-CNN segmentation & Tracking (CUDA) (UDL) 71

GXAT | did:op:5375665bed1605abo35ed fcacf3asd0e74e..
Free

. .
Data sovereignty is guaranteed by design through a Data Room implemented using "Compute-to-Data". The A M O n et I Z at IO n -
L]

algorithm visits the image sequence inside the data room, where they are analysed, and just the computed metrics
leave the room. Consequently, there is no leakage of any image from inside the farm. They are just copied to the

data room and destroyed after the computation without leaving it. You wil pay 0.6 OCEAN © A d at a, aI g O rlth m a n d
The available animal well-being assessment algorithm computes the following metrics from sequences of images: CO m p u tatl O n I n f raStr u Ctu re

Movement metric per pig Time spent on the automatic feeding machine area per pig
You bought this dataset already allowing you to use it without paying again. You already bought the selected
£ e ¢ e algorithm, allowing you to use it without paying again. In order to start the job you also need to pay the fees for
xample: Xample: x renting the c2d resources. Please note that network gas fees still apply, even when using free assets. N

{ {

ob finished i
"0"; 2438.4733276550605, "0": { "frames": 5, "time": 0.2 }, ) I agree to the Terms and Conditions
"1":533.9017133622191, : “frames": 0, "time": 0 }, g pen mages sequencefor arial wel-beiogassessment
"2":1411.6580468122302, "0, "time": 0},

- Access allowed @
"3": 1481.5184106820652, :0, "time": 0}, v
"4"; 1863.6384070993606, "4 {"frames": 1, "time": 0.04 },
Resus

ngn, "5" { "frames™ B, "time": 0.32 },
5" 2910.0410553493325, { 6 time ) . Your Compute Jobs HIDEA
6" 665.6211681307876, rames": 0, "time™: 0}, .
7" 702.4627292321657, "7 {"frames": 0, "time": 0}, SRRt STATUS ACTIONS FINISHED
8" 1212.4275062016434, 8" { "frames": 0, "time": 0},
g "g" { "frames": 12, "time": 0.48 }
9':1331.9712414388393 JOB FINISHED SHOW DETAILS about 2 months ago
) )

DATA PROVISIONING ... SHOW DETAILS about 2 months ago
SAMPLE DATA
DOWNLOAD SAMPLE 2 JOB FINISHED SHOW DETAILS about 2 months ago
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https://portal.agrospai.udl.cat/asset/did:op:42ba...c5a6

Compute-to-Data
provider at Universitat
de Lleida
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AgrospAl XY5IJ U q ds-yocr L] a lllinA ¢

CEP - Automatic Pig Feeding - 2021 51 -
Duration |Feed Animal 982091062894196

Pen ] .
Animal ID Date Time .
Number (s) (9 | Weight ()
£ GEN-X Testnet
Owned by 0x6207...6822
4 982091062894196 2021-03-16 | 01:08 42 0 16500 E Accessed with CEP-2021-51-FEED_982091062894196 7 Binary
56.98 kB Free
url
dh  DATASET  Published & days ago
4 982091062894196 2021-03-16 | 01:09 45 1 16300 Automatic pig feeding data collected at the Centre for Pig Studies of Catalonia (Centre Select an algorithm to start a compute job
d'Estudis Porcins), a consortium made up of the Diputacié de Lleida, the Regional Council
of La Noguera, the Torrelameu Town Hall and the Universitat de Lleida. Search by title, datatoken, or DID...
The feeding data includes: Exploratory Data Analysis 7 Free
GXAT | did:op:e73ac9c332adfeazedacefhdb3ope..
4 982091062894196 2021-03-16 | 13:05 70 0 15300
= Pen Number: the pen the pig is located in. RML Mapper for Daily Pig Weight SV Data 7 .

= Animal ID: the pig identifier. GXAT | did:op:f421df824262a7a61e42370f65¢c..

= Date: the date the feeding data is about.

4 982091062894196 2021-03-17 10:44 5 0 14400 = Time: the time pig feeding happened for the given date

= Duration {s): the duration of the feeding event.

You will pa:
" Feed (g): the amount of food provided, measured in grams. pay @

= Animal Weight (g): the pig weight, measured by the feeding machine during each

4 982091062894196 2021-03-17 | 10:45 9 6 14500 feeding event.
. ) You bought this dataset already allowing you to use it without paying again. The C2D
udl Pig agnculture livestock feed autornallc-feedmg resources required to start the job are available, no payment is required for them.
Please note that network gas fees still apply, even when using free assets
4 982091062894196 2021-03-17 | 10:45 50 14 14400 DATA AUTHOR OWNER
Centre for Pig Studies of Catalonia 0x6207..6822 Your Compute Jobs SHOW v
DID 2 sales

did:op:0d9493e7c7be9atdd6119a0099b543
47ab053201d04a49ac1090dece8e73ed41l

y Resiliencia
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Running use cases

https://portal.agrospai.udl.cat/asset/did:op:fOf0...f426

NetPig - Environmental Sustainability Report Generator

€ Pontus-X Testnet

. ﬂ «  Ownedby Universitat de Lleida (UdL)
Accessed with NP-SR 7

ot e Ui

& COMPUTE ALGORITHM  Published about 2 months ago by Universitat de Lleida — up:

e CEP - Environment and Comfort - 2021 S1

version: 22.10
£ Pontus-X Testnet

m Owned by Centre d'Estudis Porcins (CEP)
Accessed with CEP-ENV A

& COMPUTE DATASET Service Credential €

Published 7 months ago by Consorci Centre d'Estudis Porcins ~ — updated 25 days ago Credential ID match @

last check: less than a minute ago

This algorithm generates comprehensive sustainability reports based on environmental air quality data, specifically CO2 and NH3

measurements from agricultural facilities. It supports the certification process by analyzing whether farms meet the required 4,5 EURCe

environmental standards for sustainability certification.

version: 22.10

OUtPUt last check: less than a minute ago Select a Compute Environment
The algorithm generates a PDF report, as shown in Figure 1, suitable for regulatory submission and certification processes including: . PgrospAl Small Data Room ©
Environment and comfort data collected by sensors at the CEP (Centre of Swine Studies of Catalonia) experimental A ;FEUUFI'D':.XN?:‘:;UW 30 minutes
g pig farm, a consortium made up of the Diputacid de Lleida, the Regional Council of La Noguera, the Torrelameu
Sustainability Report Data Distribution and Outtiers Town Hall and the Universitat de Lleida. . PgrospAl Medium Data Room ©
(_) cPu | max duration: 1 hour
S — s Base on ct comced vom e ey The i 0.01 EUROe / minute
¢ The environment and comfort data includes:
T . RgrifoodTEF Al Data Room (O
i = Date Time: the date and time the data was collected, in the format YYYY-MM-DDTHH:MM:SS . @) || G || o Gt 1 e
o [ 0 EUROe / minute
—

*  Avg. Temp.: the average temperature in the Fattening 5 area, measured in Celsius degrees (°C).
__ Arsys GPU Data Room @

o o *  Ext. Temp.: the external temperature at the CEP experimental pig farm, measured in Celsius degrees (°C). () cPu'| GPU | max duration: 1 hour
" *  Rel. Hum.: the relative humidity in the Fattening 5 area, measured in percentage (%) OENE LD
! i *  Ext. Rel. Hum.: the external relative humidity, measured in percentage (%)
y k ’ ] *  C02: the carbon dioxide concentration in the Fattening 5 area, measured in parts per million (PPM).
* NH3: the ammonia concentration in the Fattening 5 area, measured in parts per million (PPM). Select an algorithm to start a compute job

oo ——" *  Wind Speed: the external wind speed at the CEP experimental pig farm, measured in meters per second (m/s).

fcac | Mesnom) | Magem) | Count>lma  Coust> At

o2 "4 m000 ° ° * Wind Direc.: the external wind direction at the CEP experimental pig farm, measured in degrees (°).

"o . 7 ' °

Search by title, datatoken, or DID.

e ey o __ Sensitive Exploratory Data Analysis 71

Service Credential v () UbL-EDA | did:op:80d669824854177e42 ede237a2bas 7¢0B2308ack OF224Fec15Te2.
Free
- o ot . NetPig - Environmental Sustainability Report Generator 71
() Wp-sR | did:op: feree7den7529aac4907a619c53dc68BACChR1Cadd2666174216¢d1a3 1.
SAMPLE DATA 4 ssuncle f

DOWNLOAD SAMPLE 7
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https://portal.agrospai.udl.cat/asset/did:op:f0f0...f426

GenAl for Soil Analysis Report Data Extraction & Integra

https://portal.agrospai.udl.cat/asset/did:.op:ffa6...a519

Informe analitic

Agrostudi, S.A

Codi de mostra 123-2024-00000001 Data 23/01/2024 Pagina 1/2

N dnfomesllie AN SO AAIIO0D 1 12320400000 A Local LLM for sensitive and private data processing

Entitat client de I'analisi

A latencié de Joan Doe

el A Sovereign data storage and integration

ESPANA
. .

e Data Cooperative for shared ownershlp
Referéncia Laboratori 123-2024-00000001 [ AA-00-AA-D0000-01 Tipus: EX
Descriocié de la mostra Suelo / S8
Data de recepcié 18/01/2024.
Data d'inici de Fanalisi : 1910112024 Data de finalitzacié de l'analisis 2210112024
T.mostraiTransport: Recogidofloma muestra AgrospAl

La informacié que figura en el quadre inferior, ha estat aportada pel client i el laboratori no és responsable de la mateixa. Aquesta informaci no
esia emparada per k i

Doscripeié pel lient LLE-001-AR
Paligan 101 Parcella n -—
Terma Municipal LLEIDA Denominacié Local 1-MAS LLEIDETA, ALBERT COMPute el
Cultiu ametler va}de’_ el
Propietats basiques. Resultats. Interpretacié (*) AI P' Viol
XKODI XK Humitat 105°G Matode : 5110007 Gravimetria
Humitat % .

Compute

R AL AR R T
. .

XKO008 XK Conduct. Eléctrica 25°C (extr. 1:5 H20) Métode : C5110009 Conductimetria

Conductiviial eléctrica 25°C 22 dSm Alta
XKODE XK Carboni organic (C) Métode ; C5110078 Titulacié Potenciomtrica

Carboni ongdnic 071 %sms.
XKOOS XK Materia orgdnica (WAB) Métode : C5110079 Titulacié Potenciombtrica

Matéria organica oxidable 123 %sms. Baix

Nutrients Resultals Interpratacié () FWLMBJ‘ .l

XK012 XK MNitrogen nitrie (N-NO3) Métode : C5110272 Espectrofatametria UV-AIS
Moasnniie 0 memasma omet https://saref.etsi.org/core/

XKO14 XK Fosfor (P) (Olsen) Métode : C5110080 Especirofotometria UV-VIS . .
Fostor sm a75 mgKgsms Baix https://saref.etsi.org/sarefdagri/

XK016 ::‘:::;ﬁm (extracte acelat aménic) Métode : C5110105 Espectrometria |c;-::5":““m - http://WWW.OntOIOgy -of-units-of-

XKO17 ¢ Caled ic) Watods : C81 icp-0Es measure.org/resource/om-2/
Caigi sms 28411 mg/Kgsms. At

XK018 XK Magnesi (Mg) (extracte acetat amonic) Métode : C5110105 Espectrometria ICP-OES
Macpe gk} 1% O sme ot SoilSample_0123456_% Soil

XK019 XK Sodi (Na) (extracte acetat aménic) Métode : C5110105 Espectrometria ICP-OES - -
Sodi (Na) 84 mgiKgsms. Normal

Retacions da interes Resiias r—— Measure_0123456_1 Humidity: Measurement

XRTET XK Falacls Calc Wetods : Mstode e Semantic isMeasurementOfexSoilSample_0123456_1.

hasValue"1.160 float
isMeasuredinon:percent
relatesToProperty=SoilHumidity

Data

XK152 XK Relacié Magnesi/Potassi  Métode : Métode Intern Calcul
Relacié Magnesi/Potassi 08

XK154 XK Relacié CalcifPotassi Mitode : Métode Intern Calcul

Sail Analt/sis Cooperative
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https://portal.agrospai.udl.cat/asset/did:op:ffa6...a519
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AFacilitate controlled use of
collected data

AData holder makes user data
available in data room

AUsed byservice provider

bdéde.r?”“““--.._‘ =
chosen byuser / W \
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4 Aorosp/ Next Steps...

A Scaling up: CRED | caspseivesnes
A Additional participants
A Extending theuse cases catalogue

A Eclipse Connector integration, yield estimation, +

plant health data,...
: : .. The advantages of
A Guidelines for participants [ e g

A Sharingdata, services and compute

A Spanish Data Spaces Kit:
A Beneficiaries :

public/private entities with tax domicile EU i
A Benefit: o _ _
fund costs incurred to Partlmpate iIn Spanish — _ . .
participation level Level bl K b | G RURT ql ¢
A Eligible expenses: Onboarding, digital
A Own staff dedicated to the project Effective identity & data 15.000 25.000
A Hiring of external services HISREE T
A Acquisition of products necessary for data Effective + data product
preparation or connection SLEngee publication ELLI SR
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https://agrospai.udl.cat/en/cases/home
https://agrospai.udl.cat/en/docs/guides/publish#publishing-a-dataset
https://agrospai.udl.cat/en/docs/guides/publish#publishing-a-dataset
https://agrospai.udl.cat/en/docs/guides/compute

S A\ orospl Publishing a dataset

AShould be available externally &
through and URL PSKe AgrospAT (UdL) ! e

AData Space just stores metadata b‘*"‘“?““ﬁj ["‘“““‘*"“‘i] - A

AURL kept private, encrypted by Vo / Al
provider e e W

A Important; dataset %ets linked to the
prowder it is published through
A Consumption type:

A Download: user gets copy, still
interesting for data streams...

AExample:

A Red Wine Dataset ; % 5
https://dataspace.aqrifoodtef.eu/asset/did; é e | Provider
0p:af3e93¢c4f18903191b108e7204b8a752¢e : (or dute ctream) .=
7605f4547ed507212bd6aca63af5686 L APT Partmer or Custon
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https://dataspace.agrifoodtef.eu/asset/did:op:af3e93c4f18903f91b108e7204b8a752e7605f4547ed507212bd6aca63af5686
https://dataspace.agrifoodtef.eu/asset/did:op:af3e93c4f18903f91b108e7204b8a752e7605f4547ed507212bd6aca63af5686
https://dataspace.agrifoodtef.eu/asset/did:op:af3e93c4f18903f91b108e7204b8a752e7605f4547ed507212bd6aca63af5686

b Agrosp\!

AShould be available externally
through and URL + parameters

AData Space just stores metadata
AKept private, encrypted by provider

A Consumption type:

A Compute: API is consumed and
Gl YHIDtI + DT WRUWqS6 Wbl ¢qc¢ Wl YYOw

A No access to original API, neither to the
data, just derived output

AExample:
A Wine Registryof Catalonia

https://dataspace.agrifoodtef.eu/asset/did:op:
01f8bcle797a854dc718bd7a802ach07c5fc39
f706b03dd454bceb66be6828c6




