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Short introduction

Leo project and open data

Showcase of Leo contributions to
Small Ruminants 2.0
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Welcome in the era of 4ig-data
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3.5 billion search and 20 petabytes of
data processed daily
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Saganbyte, Jotabyte,...
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_Livestock Environment Opendata

0. 171147877 data archived (h 11:09:04, September 4th, 2024)
4.3 Terabyte of data

& billion triplets (ID-date-measure) in open source

/ad.478.070 data on 8.740.56! small ruminants



Innovative data type and collection mode

Data type Parameters
Health and welfare 3]
Extension services 35
Farm and animal ©
Identification

Environmental ©
sustainability

TOTAL

11 labs and 28 milk analysis lines
connected trought Mosalc Clouds

Stored 45 milion MIR spectra
including small ruminants
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Up to now almost 18,000 geo-located
farms involved

More than 100 breeds




m S

bl’\LL\Vl ANI
UNIVERSITA . ‘ Istituto Zooprofilattico
5;1\111911(1} I\ . b Sperimentale
) Umbria e Marche P
: (g ‘I;;AM o
2 UNIVERSITA ; N, TERAMO
8 4 A o “g‘\.“ \&55
I [uscia A ; ) LED C | d [
BRI - onsoriium and Uonors
: g‘ L hluarancio |
A.I.A. éCOI’ISDABl
. . 't" p P g
53 8% UNIVERSITA "
> W& 7 DEGLISTUDI .
. *’ DI PALERMO

Fondo Europeo Agricolo
per lo Sviluppo Rurale:
I'Europa investe

nelle zone rurali

DELLA SOVRANITA ALIMENTARE
E DELLE FORESTE

MINISTERO DELL'AGRICOLTURA I I



Interactive navigation

Free Download open data level o

Jata and info directly delivered in farm
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{'it": "Per un certo animale
(identificato dol codice), i
valori di caseina e lattosio nel
latte rilevati con analisi svolte
in un certo anno (2021)", "en"
“For a certain animal
(identified by the code), the

casein and lactose values
. \u200b\u200bin milk

detected with analyzes carried
out in a certain year (2021)°}

{"it". "Dati Raccolti”, "en”:
“Field Data'}
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Testo della query

PREFIX animal:  <https://w3id.org/leo/onto/animal/>
PREFIX skos /wew.w3.0rg/2004/02/skos/cored>
PREFIX analysis:
PREFIX ti:
PREFIX mu: <https://wlid org/italia/onto/Mu/>
SELECT DISTINCT

2animale

STR(?sesso) as ?sesso

?dataNascita

STR{?nomeSpecie) as ?specie

STR(ZnomeRazza) as ?razza

75?\}‘3’515 as ’anal si

(zaltPropLabel,?propLabel)) as ?parametro

zvalore
STR(7symbol) as ZunitaMisura
?7indicecoerenza
WHERE {

?animale a animal:FarmAnimal
animal;uniqueAnimalBumber '—9213372035350166639‘
analysis:isSubjectOfAnalysis ?analy:

?analysis a analys:&smglenn:malmumnalys:s

analysis:consistsOfAnalysisObservation Zobservation ;
ti:date zdataanalisi

FILTER(YEAR(?datannalisi) = 2021)

?observation analyuis:hasObservableProperty FobservableProp ;

ysis:hasresult 7resu

# caseina o lattosln

FILTER(ZobservableProp = URI("https://wlid.org/lec/data/observable-prope

or 7observableProp = URI(“https://w3id.org/lec/data/observable-pr

?observableProp skos:preflLabel ?propLabel ;

skos:altLabel 7altPropLabel

?result analysis:countObservationValue ?valu
analysis:hasUnitOfNeasure/analysis:unitSymbol 2symbol

OPTIONAL {

?animale animal:isOfSpecies ?uriSpecie

?uriSpecie skos:prefLabel ?nomespecie
FILTER (lang(?nomeSpecie) = 'it')

}

OPTIONAL {

zanimale animal:hasBreed ?uriRazza
?uriRazza skos:prefLabel ?nomeRazza
FILTER (lang(?nomeRazza) = 'it')

OPTIONAL

2animale animal:hasSex/rdfs:label ?sesso .




Il patrimonio zootecnico

italiano in Big Data

Una risorsa a supporto di allevatori, operatori di settore e comunitd
scientifica




e Health and welfare in sheep

_

Showcasing three
outputs fostered by
Leo Big Data




|- Difterential somatic cell count as indicator of
intramammary infection in dairy sheep




TN .

‘ Lymphocytes regulate the induction and suppression
WY of immune responses.

AL

Sl

Macrophages recognize invading mastitis
pathogens and initiate the immune response
by starting a massive influx of PMN.

PMN ells defend against invading bacteria at
the beginning of an infection.
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[Mmodified from Zecconi et al. Animal, 2017 for illustrative purpose only]
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Materials and methods

0.0ab individual milk samples from Valle del Belice breed
a0 flockin Sicil

' oLE e DSEC (Fossomatic 700)

SCC threshold Ba0.000 cells/ml [Paape et al., 2007]

Data UC rules SCC < a0.000 e Gose =
~ ROC curves (R packages e.g. OptimalCutpoints)




Main results

SCC class (x 1000) n 0w 3 Qu. Max
all < SCC < 250 2,601 478 7a.3 q7.6
2a0 < SCC < a0 826 0d.d 74.a ga.3
a0 < SCC < 7a0 413 70.8 83.6 ga.3
7a0 < SCC < 1,000 2al 712 8a.b g3.0
1,000 < SCC < 1,500 376 8.2 874 q5.60
SCC > 1,500 .08 83.4 86.8 q7.80

DSSC (%)

BB.27b
T0.20¢
80.14¢
8297

Bo.70'

SE

0.27
0.6
0.74
0.3
0.77
0.0



Sensitivity

0.4

0.6

0.2

0.0

(0.182, 0.823)

UL curve: Criterion Max Specificity-Sensitivity

AUC: 0.886 (0.877, 0.895)

0.0

0.2

04 0.6 0.8 1.0
1-Specificity

Threshold 80.7 %

Sensitivity 0.82 (0.80-0.84)
Specificity 0.82 (0.80-0.83)

0.67(0.65-0.70)

Positive predicted

Negative 0.91 (0.90-0.92)

Predicted
AUC 0.89 (0.88-0.90)
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Materials and methods

Data from 2013 Blue Tongue epidemy collected from o 600
tarms

Information on soil characteristics, and the presence or absence
of water near the farm.

Climatic variables from VHR-REA_IT dataset with a spatial
resolution of 2.2 km collected up to B0 days before the clinical

case (historical 1983-2073)




Nemove collinear climatic variables via Pearson
correlation coefficient

\dentify the best algorithm family among 1) Distributed Random Forest;
{l 7) GLM; 3) Extreme Gradient Boost and 4) Gradient Boosting Machine.

Uptimize the parameters of the best algorithm and subset the
informative variables



# 7+ After testing more than 1800 models, the most performant was the Gradient Boosting

Machine



Model applied to
climatic projection data (from 2021 to 2050)

July August
41.0 1 41.0 -
w05+ w5 = Higher risk
5 | 5 - Lower risk
39.5 1 39.5 -
39.0 1 39.0 -
8.5 9.0 95 85 9.0 95

long long
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ational Center for
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Plan. Plant. Planet.



7 \Materials and methods

Direct Data on pasture collected from June 2023 to May 2024 at three farms
in nurthern Lazio (Italy)

Sentinel-2 spectral bands:

b02, B0s, BO4, BO8, 504, BOBA, BlZ

N g Vegetation indices

NDVI, NDWI, GCI, ARVI, GLI .......
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Uutlier detection and removal (> 3 o or

o >30% cloudy)
- o
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\ariable evaluation and selection

oflle
Linear regression and model evaluation
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- Use Features to predict [argets

= i



-log10(p-value)

Variable importance

Band Environment Index

Main Uutcomes

Target

[ ADF

[] ADL

Bl ashes

[ ] dry matter
O Fe

[] fresh grass
B lipids

] NDF

BO2 BO5 BO4 B06 BO8 BO7 BSA BO3 B12 Season Elevation ARVI  NDVI EVI  NDWI  SIPI RGR  SAVI NBR GLI
Features

Sesonality and elevation effects are almost ubiguitus



Target

Fresh grass
Dry matter
Ashes

Crude Proteins
Lipids

aNDFom

ADF

ADL

FIRER

«real» MAE
0.86
0.24
2.08
4 46
0.4
793
B.Za
2.4
0.30

«naive» MAE

.21

0.33
Z.08
B.74
0.4
0.74
7.96
2.8

1.07

R2

crude proteins true (%)

dry matter true (Ton/ha)
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dry matter true (Ton/ha)

Observed values vs Predicted values for dry matter test data
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Enlarging the dataset will improve correlations

Distribution of dry matter test data
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PASTURE AVAILABILITY X

Data: 28/08/2024 10:20:21
Biomass As It Is: 446.27 ton
Biomass Dry: 46.96 ton
Surface: 18.75 ha

Density: 5.333 capifha

SPECIES
Sheep v
NUMEROQ DI CAPI GIORNI
@
@

® Biomassa secca O Biomassa talquale

OI. l l Il . -I-l. | | [ |

U = Leafiet | Tiles @ Esri, © OpenStreetMap contributors, © CartoDB

Biomassa secca
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LE[l vision on Big-Data

Takling complexity in livestock with data driven approaches

Networking data and pipelines national and international
WISE

Sharing knowledge across experties, borders, production models and
food cultures

Supporting the global transition to a more sustanable food production

Foster the One Health attitude

Uevelop scalable and stepwise solutions
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A/LIVESTOCK-DATA HACKATHON
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SEBASTIEN

smarter livEstock Breeding through Advanced Services Tailoring
Innovative and multi-sourck data to users' Needs
https://www.sebastien-project.eu

#%. Ministero ’ . I_. .
[} dell'Universita “ 3 W 1taliadomani tech
“&¢ e della Ricerca ' SR e a g rl ec

National Center for
Technology in Agriculture

Plan. Plant. Planet.

Centro Nazionale Agritech, finanziato dall’Unione Europea -
NexthenerationEL

Spoke 9: Sustainable productivity and mitigation of environmental
impact in livestock systems
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