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ToR 2023-2026 FISH

To forge a strong linkage between MS and AC Ministries in charge of activities in the aquatic domain related
to the production and use of biological aquatic resources, including fisheries and aquaculture, and the
European Commission (DG RTD, DG MARE, DG ENV)

To ensure that R&lI are effectively addressed between MS and AC, on a long-term basis, to achieve a cost-
efficient system of R&I effort in the areas of sustainable fisheries and aquaculture aligned with the relevant
policies, directives, and strategies

To provide evidence-based information on R&I needs to advise R&I policymakers so that they can design and
implement efficient and effective initiatives and policies at EU and national levels for sustainable fisheries
and aquaculture

To collate existing information and where necessary collect new information in the areas of foresight and
common research agendas with other SCAR groups
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Current activities FISHOm=m

Fisheries dependent data as

a tool for real-time advice i i i i i
oo up o SCARLFioh mmmm) Finalisation and soon published on website

document of October 2022

Focus on envinromental impacts and space competition

Portfolio analysis on off-
Ehoreindieneiaviimpacts Lot of work still on-going
on aquatic environments and
interactions with Aquaculture
and Fisheries

RefreSCAR

Designed to address all relevant basin support

SCAR FISH
STAKEHOLDERS MAP

RefreSCAR
~~

Establishing and
strengthening connections

with other SCAR CWGs and
SWGs and stakeholders
relating to the aquatic domain
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Climate change within EU FISHO ==z

Summer 2024

Anomalies and extremes in surface air temperature for June-August 2024
Data: ERAS 1979-2024 « Credit: C3S/ECMWF

Anomalies and extremes in surface air temp for Ji August 2024. Colour ies refer to the p iles of the
temperature distributions for the 1991-2020 reference period. The extreme (“coolest” and “warmest”) categories are based on
rankings for the period 1979-2024. Data source: ERAS. Credit: Copernicus Climate Change Service/ECMWF.

Seasonal average temperatures were predominantly above average over almost all of the continent, with record-high
temperatures in southeastern Europe and northern Fennoscandia. In stark contrast, some regions in the western part of the
continent, including Iceland, Ireland, northern and western parts of the United Kingdom (which overall experienced its coolest
summer since 2015), and southern Norway were cooler than average.

The seasonal averages largely reflect the temperature distribution observed in July and August, while in June, a comparably larger
area of western Europe experienced colder-than-average temperatures.

Parts of Europe saw substantial heatwaves during the summer. For example, in June, southern Italy, southeastern Europe and
Tiirkiye were impacted by a heatwave, with temperatures reaching 40°C in many locations, and local temperature records broken.
In July, heatwaves affected Italy, Greece, and Bulgaria, while in August, much of southeastern Europe, including Italy, Portugal, and
Spain, experienced similar conditions. For more information on monthly variations in temperature anomalies, see the monthly
bulletins of June, July and August.

The effect of the heatwaves is reflected in an above-average number of ‘warm daytimes’ over much of Europe throughout summer.

3. I-lookback. 20ERAS.-

Credif 20Coperni limate%20Ch: 2FECMWE., %C2%B0C%20from%20uly%202023

Coolest  Much Cooler  Cooler Near jarmer  Much warmer  Warmest
thanaverage thanaverage  average than average than average
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Climate change within EU FISHO ==

Summer 2024 in Italy

“ Increased water temperatures severely impacted
aquaculture and fisheries in the Mediterranean

+ Mortalities related to environmental parameters
«  Shift in distribution of wild aquatic animals

« Several disease outbreaks in both farmed and wild
fish
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Climate change within EU FISHO 2
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Climate Change and
European Fisheries
and Aquaculture

: R 23
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% Climate change has been addressed by several
international and European institutions and
frameworks ( EU Green deal, Horizon 2020 etc.)

« Several SCAR CWGs and SWGs have identified
the climate change as one of the priority topics

RIZON.CLE 2024 TARMEFORKO27TWO.

or stace
Minimising climate impact on aquaculture: mitigation and
adaptation solutions for future climate regimes
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Future activities and collaborations FISHO mmrs

“ Who and from which perspective is dealing with climate change within EU?

% Are all involved institutions and stakeholders interconnected?

% Are aquaculture and fisheries taken into account in relation to climate change?

* What are gaps and needs of climate change adaptation plans for aquaculture and fisheries?
%+ Are effects of climate change on aquatic animal diseases sufficiently monitored?

« Are R&I outputs sufficiently transferred to the policy/industry level?

SCAR Study or portfolio
Standing Gommittes analysis in
nforcun g cooperation with

FISH<C &zt other SCAR groups
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Thank you for your attention
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Coffee Break
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Invited talk: Diagnostics of virosis

Antonio Lavazza
IZSLER, IT

SCAR Animal Health & Welfare Research CWG
Plenary meeting, 10 December 2024
Ministry of Health Rome, 10th December 20124

Antonio LAVAZZA

“BRUNO UBERTINI"
ENTE SANITAR O DI DRITIC PUBBLICO

== ISTITUTO ZOOPROFILATTICO SPERIMENTALE
I /g DELLA LOMBARDIA E DELL'EMILIA ROMAGNA

VIROSIS:
THE MIND IN THE

FUTURE WITH A
LOOK INTO THE
PAST

Retired - Former responsible for the Virology Unit and the Animal Health and Welfare Department 10/12/2024
Istituto Zooprofilattico Sperimentale della Lombardia e dell’lEmilia Romagna (IZSLER), Brescia, Italy




Diagnostic tools

 The tools are there....

« We have to use them....

* And above all, knowing how to use them

........... with judgment, pertinence and competence!

10/12/2024

Antonio Lavazza
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A correct interpretation of the results

/

10/12/2024

The diagnostic meaning......

Antonio Lavazza

Activate alert systems, set corrective measures,
direct and indirect (vaccination) mitigation and
prevention measures, antiviral therapies........

A certain result

\

ol

g

I

==

14

‘/g._ -
- - —
—

—




How should we approach the diagnosis? &

e e

ILL TSRt e

* Open the mind
» Explore all possibilities

* Be inclusive

10/12/2024 Antonio Lavazza 15

The diagnostic approach (1) | e
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» properties of the
identified virus in
terms of viability,
i.e. the infective

capacity

It increases The It allows > resistance/tenacity
the level of combined aca uoires o in the environment
confidence use of acq > the ability to infect
and ! important onee?)rlrlnbc/)rg infec
different informationon e
the result diagnostic il

. viral disease
obtained methods » the presence of any

reservoir species,
intermediate hosts
or vectors

» the methods of
dissemination and
transmission, etc.

10/12/2024 Antonio Lavazza 16




» it is not, as often happens, a
mechanical and repetitive action

» in which the samples are "processed"
in a mentally aseptic way

» often without information on their

origin and characteristics »itis ameticulous process

» and just as "ignorantly" processed by > which follows precise rules

high-performance machines, with
high analytical sensitivity but
certainly not "thinking"

» assisted by a reasoned approach

» deriving from basic knowledge of
clinics, epidemiology, pathology, etc

10/12/2024 Antonio Lavazza 17

The anamnesis ;‘ﬁ?:'i;

It is crucial to acquire all available information on the "case"

» regardless of the diagnostic method(s) you intend to use
+ indeed, precisely to define which is/are the most suitable for the purpose

hunters, naturalists,
zoophile provincial guards,
rehabilitation centres etc
(wild animals)

breeders
(livestock species)

Climate, farm Information
Data, whether Disease course: . equipment and acquired during
individual onset, clinical Age of infected Morbidity, structures the“”e.mpsy
. ! animals, species ol conditions esions
collective or course, " mortality ! A
5 d involved treatments, anomalies,
environmental SRS translocations, dating of death,
etc. etc.).

Most correct diagnoses depend on from an accurate anamnestic data collection!

10/12/2024 Antonio Lavazza 18




The "quality" of the sample

For accurate virological diagnosis, it is important to consider:
» the origin, timing and characteristics of the sampling
» the facility for collection of materials

» the methods of storage and transport of samples

It is therefore necessary that:
» the sampling is accurate and aimed at the diagnostic suspect

> the sample is representative (high viral titer), preferably in the
acute phase (viremia). Hyperthermia is a highly indicative sign

» the material is protected from physicochemical damage (excess
T°C, extreme pH, disinfectants, light, irradiation and drying)

> the samples are stored adequately during transport (better if
frozen) and delivered to the laboratory as soon as possible

10/12/2024 Antonio Lavazza
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Diagnostic procedure

In the absence of a diagnostic hypothesis, for the samples taken:

intra-vitam (feces, blood,
swabs, urine, saliva,
secretions, exudates, scabs,
papules, vesicles, nodules,
hairs, feathers, etc..)

post-mortem during
necropsy (tissues, organs,
intestinal contents, body
fluids, blood, etc.)

Broad-based
diagnostic approach

Chemical-

Virological Bacteriological Parasitological toxicological

10/12/2024 Antonio Lavazza 20




10/12/2024
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Working scheme in virological diagnosis

Materials and anamnesi
(epidemiological, clinical, pathological data)

[ Direct demonstration of the virus |

|

|

| Indirect demonstration of the virus |

|

Without antigen culture

With antigen culture

Physico-chemical methods
chloroform test,
acid, PH, T° C

—

Electron Microscopy
Morphologically based
identification

Histopathology
Presence of inclusion bodieq
Immunofluorescence
Immunohistochemical methq

Immunological
(i igen
Mn antibody)

Molecular biology
PCR / Real-time PCR
Western Blotting
Ibridazione in situ
DNA Multiarray
WGS/NGS

ds

—'| Embryonated eggs |

-’l Cell culture |

—’| In vivo duction |

—>| Organoids |

Antonio Lavazza

Proprieta biologiche
sensitive host spectrum

Immunological methods
(known antigen
unknown antibody)

Tests
Serum-Neutralization
Hemagglutination
Complement fixation
Agar-gel precipitation
Indirect immunofluorescence
Radioimmunoassay
ELISA

21

» Almost all virological methods, whether
direct or indirect, are based on the principle
of exclusion/confirmation of a given viral

agent

» Diagnosis targeted from time to time
against one or more known pathogens
(possibly also at the level of the viral family)

» Although multiplex molecular or multiarray
methods (which identify a large number of
viruses with a single test) can be used
simultaneously or in series, it is not always
possible to identify unknown, unsuspected

Diagnosis of new and/or unknown viruses

TARGETED METHODS FOR DIAGNOSIS

or completely new viruses

10/12/2024

Antonio Lavazza

22




Diagnosis of new and/or unknown viruses i;ﬁé;_o;a
‘ =

«CATCH ALL» METHODS FOR DIAGNOSIS

A metagenomics approach can be

- used for diagnostic purposes, with
consequent still possible difficulties
in interpreting the results

Use of classical methods such as
isolation on cell culture and/or

» embryonated eggs for cultivable
viruses only, and electron
microscopy with negative staining
methods

10/12/2024 Antonio Lavazza 23

The added value in virological diagnostics (,;ﬁf;;gf
‘ = e

and anamnesi

/ I =y data) I \

Indirect demonstration of the virus -|
| .

To be able to modulate the use of

Hyﬁm—dunlﬂlmm»ds

Fo all these methods
oy
immundlogica methods
| m:mi . 2. To have the technical-logistical
- possibility of being able to apply
ﬁ%m&?‘“ them all in a single laboratory

10/12/2024 Antonio Lavazza 24




And instead..... sl

1. for mere cost issues

2. to simplify and make the diagnostic

outcome as quick as possible

3. to avoid investing in the training and

knowledge of operators

4. to limit the number of them as much as

possible in favour of advanced automation

10/12/2024 Antonio Lavazza 25

=2 The current situation e

The approach with
molecular methods
(real-time-PCR,
Multiplex PCR,
digital-PCR,
WGS/NGS etc.) is
becoming almost
the norm in most
diagnostic
laboratories

The methods of
"classical virology"
(immuno-enzymatic
methods, in vitro
isolation, phenotypic
study of viruses,
morphological
identification by EM,
remain the privilege of
a few laboratories and
less and less the
subject of training and
education

10/12/2024 Antonio Lavazza 26
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The risk to avoid S otaliea
= i
Bioinformaticians, molecular biologists "Classic" virological diagnosis technicians
® 00
o 0 06 00O [ J

Figures that are now most in demand to fill the deficit Figures capable of recognising a cytopathic effect,
in processing and interpreting the meaning of the developing, validating and standardising an ELISA
large amount of data produced with WGS/NGS method, and observing and identifying a virus at
approach systems, the EM based on its shape, size and appearance.

10/12/2024 Antonio Lavazza 27

Negative staining Electron Microscopy (nseM) ,;i%;:f;

B N}

Is it still a method with potential use in virological diagnosis?

It allows us to.....
1. quickly acquire diagnostic indications, even for non-cultivable viruses, present
in association or unknown (Catch-all method)

2. be a complement to the virologist for a quick referral to further diagnostic tests
from infected cultures with or without cytopathic effect

3. plan fixative interventions on necropsy and biopsy samples for both optical
and electron microscopy

4. give indications for further investigations (e.g. genetic and molecular
characterisation of viruses, pathogenesis of infections and disease
epidemiology)

Drawbacks
1. Limited to a few labs

2. Variable sensitivity depending on the preparation method used (at least 102
particles/ml)

3. Not suitable for viruses that do not have peculiar morphological
characteristics

4. |dentical morphology within the same family (overcome with ImmunoEM)

10/12/2024 Antonio Lavazza 28




In 38 years, a few thousand viruses observed _1.,35; f

S

10/12/2024 Antonio Lavazza 29

Virtuous behaviour/approach to diagnosis...,..iqsé;;;;

——

e Projecting the mind into the future while keeping a look into the past

Modern molecular and complete genome sequencing methods benefit
the entire diagnostic process by:

* the greater sensitivity
» the automation and standardisation of processes

* the ease of reading and interpreting the data (at least diagnostic PCR)

They can provide us with additional information that goes
beyond the mere diagnosis, such as:

« the determination of pathogenicity (e.g. HPAI)
» the distinction between vaccine and field strains (deleted viruses)

» the geographical origin and temporal genesis in evolutionary terms
(phylogeography and molecular clock)

* the presence in the individual strains of evolutionary mechanisms (mutation,
reassortment and recombination phenomena, etc.)

10/12/2024 Antonio Lavazza 30
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Virtuous behaviour/approach to diagnosis......(2)5
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e Projecting the mind into the future while keeping a look into the past

Knowing how to combine these
methods with a "classic" approach
offers the virologist the opportunity
to:

* opening the mind to broader possibilitie
of making diagnoses,

* going beyond the mere initial suspicion,

* sometimes making imponderable and
unexpected discoveries.

wn

10/12/2024 Antonio Lavazza 31

The current global context e

It is characterised by an increased
«mobility» of viruses and bacteria and their
vectors or vehicles of transmission.....

...as an effect of the globalisation process,
climate change, habitat reduction and

T X X A «eeeethe world is like a global village
mod |flcat|0n, SOCla |, environ mental, Lashley FR (2004) Expert Rev Anti Infect Ther 2(2) 299-316

political and economic changes

international travels

Transboundary animal More and more often, we are . oge . .
diseases (TADs), originally facing the occurrence of S'gmﬂc.a n? increase in the
confined to tropical spillovers from wild reservoirs number of incidents and alerts for
countries, are on the rise to domestic animals and viral diseases that su bject pu blic
worldwide humans

and animal health to constant
and serious threats

10/12/2024 Antonio Lavazza 32




Focus on.....

* Increasing frequency and diffusion of invasive vectors and vector-
borne viral infections, causing exotic and emerging diseases

* Attention to the role of peri-urban wild animals (hedgehogs, rats,
bats, birds, etc.) as carriers and vectors of viral infections

* Role of minor and invasive domestic and wild animal species in the
epidemiology of epidemic and zoonotic infections

* Use of on-site tools (e.g. lateral flow, swabs with superior elution
efficiency and high conservation properties) for testing and sampling
in a more straightforward manner also under challenging conditions
and for sending samples remotely

Wl o=
j E:

10/12/2024 Antonio Lavazza 33

Conclusions.....(1)

It is essential to have an "integrated" approach to viral
identification

[-]by leveraging the use of a broad variety of
multipotent diagnostic methods

[-]both of "classical" virology and based on
molecular biology techniques

[-]each characterised by specific prerogatives
and peculiarities

[-]versatility, flexibility of use,
sensitivity, specificity, speed of
execution, etc.

10/12/2024 Antonio Lavazza 34




Conclusions.....(2) ol

Only with this approach can we become more confident and ready....

in the early detection of 2;; 4 in the application of
viral pathogens, even : surveillance and control
emerging or re-emerging " measures (which also
unknown ones extend to the wild)
in the implementation of in the correct definition of
efficient alert systems and biosecurity measures and
networks prophylaxis, mitigation, and
eradication

which are all necessary as effective tools
for prevention, control and eradication

10/12/2024 Antonio Lavazza 35

TAKE HOME MESSAGE: The «BASS» diagnostic approach. -

} Broad
"~ Affordable
Simple & Speedy
Smart (Specific & Sensitive)

10/12/2024 Antonio Lavazza 36




The Socratic
paradox

"Surely | am wiser

than this man; even
if perhaps neither of
us knows anything
at all, but the
difference between
us is that he believes
he is wise even if he
knows nothing at

Thank you for your attention!

e

ISTITUTO ZOOPROFILATTICO SPERIMENTALE
DELLA LOMBARDIA E DELLEMILIA ROMAGNA
“BRUNO UBERTINI"

ENTE SANITARIO DI DIRITTO PUBBLICO

Sede Centrale Brescia

Via Bianchi, 9 - 25124 Brescia - Italy
T.+39030 2290.1 - F. +39 030 2425251
info@izsler.it - www.izslerit

Antonio Lavazza (alavazzaO@gmail.com)
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Invited talk: Artificial Intelligence

and AH&W

Alasdair Cook,
University of Surrey, UK




Prof. Alasdair Cook
University of Surrey

hittee on Agricultural Research (SCAR) A
*Collaborative Working'Group 10 Decem

b Al meant Artificial Insemination when | was young ...
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WHAT IS ARTIFICIAL INTELLIGENCE (Al)?

¢ Alis an umbrella term for technologies that simulate human intelligence

« All current Al capabilities are narrow — trained to perform single
tasks

* Generative Al creates realistic new content from vast training
data

« Artificial General Intelligence (AGI) is a theoretical concept in which
models learn to conduct new tasks without human engagement
* Machine Learning uses algorithms to identify patterns in data without
explicit programming
¢ Supervised learning predicts outcomes from labelled data eg images
* Unsupervised learning analyses unlabelled data (eg clustering)

* Reinforcement learning uses trial and error to maximise rewards (eg
gaming)

" * Large Language Models (LLMs) are generative Al tools that use neural
networks and train on text data to deliver human-like language

USING GENERATIVE Al

Q: How often do you use generative Al tools (such as ChatGPT) at work?

M | use them every day M | use them more than once a week
M | use them occasionally I've used them only a few times

W Never

Respondents who study Al

Respondents who use Al in research

Respondents who don’t use Al in research

0 20 40 60 80 100%




SCOPUS:

(ARTIFICIAL AND INTELLIGENCE) AND
(ANIMAL AND WELFARE)

Documents by year

120

100

Documents
o

0 e—
1995 1998 2001 2004

2007

2010 2013 2016 2019 2022

Year

2025

Documents by subject area
Other (14.5%) \

Chemistry (2.3%)
Environmental S... (2.8%)

Physics and Ast... (3.2%)

Pharmacology, T.. (3.4%) *“>

Medicine (3.8%)

Biochemistry, G... (6.4%) ~

Engineering (10.8%) ~

 Agricultural an... (24.7%)

-
Veterinary (15.8%)

Computer Scienc... (12.3%)

WHY USE Al

@

Value

Transformation of raw
data into actionable
insights eg optimising
operations, enhancing
decision-making, driving
innovation

Delivering a positive Rol,
aligned with goals

Iad

Velocity

Al can generate, process
and analyse data at a
previously unimaginable
speed and efficiency

IN RESEARCH? THE FOUR VS

=
-—

Volume

Al demands and uses vast
amounts of data

Requires efficient data
storage, management &
accessibility; data
assurance

%Y
Lo
Veracity

Validity, quality, accuracy

& trustworthiness of data

e Rubbish in, Rubbish out

e Bias in training data,
misrepresentation

e Incomplete,

inconsistent or falsified
data

e Integrity/ repeatability
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Al APPLICATIONS IN ANIMAL HEALTH

@ Precision Medicine
predicy petec

‘w’\_f' \tﬂ\@ PO /
Y 'F& PP RCenetics e Healthy ecosystems

ONE HEALTH u
Continuum of Care

Medicines ® @ Vaccines ® Sensors
® Robotics
Di ics ® .

Treat Preyert  Healthy animals ﬁ

Healthy humans

-~
b -
https://www.zoetis.com/products-and-science/research-
https://www.who.int/muIti_:media/details/one-heaIth-definition

development

UAV equipped with senso

Swmry receiverwith

ot )

Collar tag equipped
with transceiver

https://www.mdpi.com/2504-446X/6/10/276  https://creativecommons.org/licenses/by/4.0/

REVERSE VACCINOLOGY AND ARTIFICIAL \

INTELLIGENCE

Process Biochemistry 122 (2022) 128-148

Contents lists available at ScienceDirect

Process Biochemistry

EI SEVIE journal homepage: www.elsevier.com/locate/prochio —
ELSEVIER In silico .
it 4 Candidate
bio-informatics :
Vaccine
from genome to A
proteome

An in silico reverse vaccinology study of Brachyspira pilosicoli, the causative
organism of intestinal spirochaetosis, to identify putative
vaccine candidates

Myron Christodoulides * Dayslane de Oliveira”, David W. Cleary **‘, Maria Victoria Humbert *,
Ricardo A. Machado-de-. Avﬂa , Roberto M. La Ragmne

Brachyspira pilosicoliis a zoonotic
* Molecular Microbiology, School of Clinical and Experimental Sciences, University of Southampton Faculty of Medicine, Southampton General Hospital, Southampton, spirochaete bacterium that can infect

England S016 6YD, UK,
® Programa de Pés-Graduagao em Ciéncias da Saiide, Universidade do Extremo Sul Catarinense, Criciima, 88806-000 Santa Catarina, Brazil
© NIHR Southampton Biomedical Research Centre, University Hospital Southampton NHS Foundation Trust, Southampton, UK
“ i inary Medi

humans, pigs and poultry

ity of Surey, Guildford, England GU2.
7AL UK




USE OF ARTIFICIAL INTELLEGENCE TO
IMPROVE ANTIBIOTIC STEWARDSHIP

> IEEE/ACM Trans Comput Biol Bioinform. 2022 Feb 7;PP. do: 10.1109/TCBB.2022.3148577.

Online zhead of print.

Rectified Classifier Chains for Prediction of
Antibiotic Resistance from Multi-labelled Data with
Missing Labels

Mukunthan Tharmakulasingam, Brian Gardner, Roberto La Ragione, AnilFernando

PMID: 35130168 DOI: 10.1109/TCBB.20223148577

. View Completesue.

IEEE Actess

p—

S et

SEMM Research ARTICLE i
TransAMR: An Interpretable Transformer | \ ? s |
Model for Accurate Prediction of L% g il il I ¢ ; l
Antimicrobial Resistance Using il il ar TRl 7 T Tl T € TS T
Antibiotic Administration Data

MUKUNTHAN THARMAKULASINGAM !, (Member, IEEE).
6”1, (eni

NHEER

RBY?, ROBERTO LA RAGIONE 4,

zoetis @ sirre

THE USE OF Al TO IMPROVE RAPID
PATIENT-SIDE DIAGNOSTICS

VH7/VIDIIA

[
ave

> Microb Biotachnol. 2023 May:16(SK577-989. doi: 10.1111/1751-7915.14227. Epub 2023 Feb 3,

Vi s 204 280428 i LATTIRRT SIS S0k
Design and application of a loop-medated lficati orthe rapid detection of
Staphylococeus pseudintermedius.

‘Diice 0", Noth &, Sawser ) Ronerts L Fizpahick . . Ragione 2

Rapid culture-independent loop-mediated
g S oo eovtiot
from i ‘water

samples

s ) et ) 20 6105, E5ub 2004 Mo 6,

VIDIIA Hunter: a low-cost,
smartphone connected. artificial - A LAMP point-of-care test to guide antimicrobial

Rapid diagnosis of strangles (Streptococcus equi

intelligence-assisted COVID-19 N subspecies equi) using PCR G B G
rapid diagnostic platform choice for treatment of Staphylococcus of L
approved for medical use in : N : Amplification Rapid Diagnostic Assays for the =
the UK pseudintermedius pyoderma in dogs Detection of
la pneumoniae and Carbapenemase -
e m himieat Samgles T =
]

egaad !, P Danborg ', ACoier

H Afilaions + eping
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INVISIBLE VISIBLE

Addressing Infection Risk in Veterinary
Practice through the Innovative Application
of Interactive 3D Animation Methods

Alastair S. Macdonald % (), Mark A. Chambers

Matthieu Poyade (&), Andrew Wales
Pages 51-72 | Received 18 Mar 2020, Accepted 14 Aug 2020, Published online: 03 Dec 2020

, Roberto La Ragione (©), Kayleigh Wyles (@,

) ..showall

66 Download citation M) Check for pdates

https://doi.org/10.1080/14606925.2020.1850225
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TECHNOLOGY

FarmSense:

Ensuring sustainability of pig farming with automated
machine vision and VOC monitoring




) Air sampling

4

FarmSense

Non-PRRS

boscientifFic
FUTURE OF DISEASE MONITORING - A A
I R R R e O g

‘\ \J/ Behaviour and growth

FarmSense




Artificial Intelligence Summary

S

FarmSense

__ve A lov

Data Behavioural data (Innovent) VOC data Tracking data + VOC +

type (roboscientific) environmental

Machine Recurrent Neural Network Multilayer Decision Tree

choice (RNN) Perceptron (MLP)

Input Event-seconds 13 features per VOC 12 features

Data curve (6 track, 3 VOC, 3 env)

(updated 5m) (updated 24h) (updated

15m/24h/15m)

Results:  Intervention detection times: F1 score = 0.69 F1 score = 0.80

Bedding: 35-75 minutes
Drinker off: 65-110 minutes

Disease: 45-120
minutes
Bedding: 60-90
minutes

Artificial Intelligence Roadmap

&

FarmSense

Goal: receive data from multiple modalities, use Al
and statistical analysis to gain an understanding of
pig behaviour in pens.

EVA, MEI and JOY can receive data from the data
sources in real time and continually update.

o“Disease signs” detected within 6 hours of
vaccinations.

oBehavioural disruption (new bedding) detected
within 8 hours

Pig pen
Behaviour —Environmental Data — VOC
N /
Joy
MEI EVA
T e
The Core

(((I))) @ |




Using Al to Map Changes Associated with Pain
in the Cavalier King Charles Spaniel

Control subjects
—~ Disease subjects!

DIGITAL PATHOLOGY - NECROSIS DETECTION

Blo:k 1 com.
Block 2

Patch-based Deep Learning image classification
Bock3 Block 4
| Ensemble (threshold of 0.95 + post-processing) | |I_|:|II|—|:|III mik i I}

Fine tune Conv. blm:k
layer 1

New Fully Connected Layer

Fine tune Conv block 4 layer 1

a) Bottleneck Feature Extraction Using DenseNet-161

256 pixels

$iy
.

i
scientific reports s
g
Deep learning for necrosis !
detection using canine perivascular
DenseNet161 Feature Extractor
(purple box: dense block, Maroon box:

transition layer & yellow arrows:
concatenation operations)




Veterinary big data
strategy update

& EMA

EUROPEAN MEDICINES AGENCY

2/ SN 4th Veterinary Big Data
’ Stakeholder Forum

Application examples

Ewa Pacholewicz

Regulatory lifecycle

https://www.camcar.astrazeneca.
Real World Evidence
(Use Case 3) com/en/our-therapy-

Clinical phase(s) 11T L )
areas/medicines-life-cycle.html

(Use Case 2)

SOOI Regulatory Areas ) Pharmacovigilance
Cross-domain boards Inter-institutions Rastanryaiboisicaihg
+ EU & international regulators

New merged group Sone ety Business use case Erbling s dighs] Signal evaluation: exploring the

AR Ferasss use of data from e.g. veterinary.

efficiency and reduce regulatory _ Cinics, laboratories to evaluate
burden & Gaining efficency and the possibilty of early signaling of

EU Vet Data Hu ‘consistency in the regulatory a possible causal relationship
£ vtaiary mediine repualony etwork assessment. EAS R S i
Veterinary stakeholders EMA veterinary analytics Faster suthorization with Detecting side effects in
Yy Y Y real-world data (veken) inary animals
emergency]

« Vet analyst

Industry
«Animal healthcare professionals X .
<Academia Research coordination group
«Others

https://www.ema.europa.eu/en/events/fourth-
veterinary-big-data-stakeholder-forum
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Improved Animal Health Regional economic benefit
: N

There are two key gaps in
the translation of health

y

4 Veterinary research

research: :
% translating ideas from e fuestions . .
basic and clinical diagnostic research Bringing expertise from
research into the in humans b human medical research,
development of new g e health informatics, ‘omics
products and approaches Research mechanism and diagnostics

platforms
developed

{4

development.

to treatment
% implementing those new
products and approaches
into clinical practice.
Sir David Cooksey, Review
on human health research
funding

Our incubator enables
(collaborative)
commercialisation

Clinical and
health
information

Proteomics &
etabolomics (at scald

Big Data
analytics

= \Validation
+  Verification
Translation
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vHive and Impact: Al and Informatics

= .. Stratified ‘Omics &
medicine Clinical data Health data

molecular data
w=) Clinical
o=,
M informatics

Responsible,
Population Actionable Al Al for Big Health Data Transparent Al
epidemiolog -
y * Outcome prediction .+ Al to deliver better « Stakeholder and
W Veterinary * Decision making research B sement
s informatics * Biomarker discovery « Data integration B BYel! transparent
— . * Patient stratification « Multi-omic approaches ’
=+ Big Data * Public health T approaches
-/ analytics « Digital health pp]ca lons in large, * Training and
igital healt public resources education
Systems applications
Medicine

Nophar Geifman

Challenges in the use of Al

1.  Halo Effect- Outputs may appear to have an exaggerated value; blind trust can ~ THEIMPOSSIBLE STREETS OF Al

H The ability to build representations of our environment, called world models, helps
lead to overlooking errors or biases. humans to reason and pan. It s thought (vt AL systems wil need this capacity tos,
if they are to develop human-level intelligence. In the case of an Al system that was
. . . . trained to predict routes taken by taxis in Manhattan, New York, its internal map did not
2. Hallucination- Al systems, especially generative models, can produce false or rescrrbls thereat worl, Inater fosing,this led to'an nabity to handls detours that
H H H H H H were not present in the training data.
nonsensical information with high confidence. "

3.  Bias- Al models inherit biases present in training data, potentially reinforcing
stereotypes or inequalities.

4.  Lack of Explainability - Black Box.

5. Data Quality and Quantity - Al depends on large, high-quality datasets, but
real-world data may be noisy, incomplete, or biased.

6. Ethical Concerns — Privacy, malicious purposes (e.g., fake news,
bioweapons),lack of accountability and lack of societal trust

7. Energy Consumption
8. Cybersecurity

9. Regulatory and Legal Challenges - Rapid development outstrips policy and
regulation

10. Culture and education

True streets in Manhattan, New York
—— Non-existent ‘streets’ reconstructed
Direction by an artificial-intelligence system
of travel




Conclusions

¢ Science is producing previously unimaginable amounts of data and advances in Al are essential to utilise this for new
insights

* Progress must be underpinned by a strong ethical framework and transparent governance
¢ Research data should be ‘findable, accessible, interoperable and reusable’ (FAIR)

¢ The rapid rate of progress means mistakes will happen, too

¢ Despite the apparent rush, adoption in veterinary research lags behind other fields

* What are the implications for research funding models? Can we be nimble and agile in slow-moving bureaucratic systems
& institutions?

¢ Alisincreasing the efficiency of administrative and management functions, freeing time and reducing costs

* Al won’t replace researchers — but researchers who don’t use Al may be replaced!

* “If we lose trust in primary scientific literature, we have lost the basis of humanity’s corpus of common
shared knowledge” https://www.nature.com/articles/d41586-023-02988-6
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* Next meeting: an option could be Poland: Warsaw or Cracow.

* Action: please comment!




