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Why animal health matters

1. Animal Welfare

= Longevity: Healthier animals live longer.

= Productivity: Optimal health drives increased productivity and output.

2. Economics

= |ndirect losses: Sick animals reduce productivity.

= Direct losses: Dead animals fail to produce output.

* Increase in production costs: Due to treatments, veterinary services, etc.

Central region
(A) 98.3%
(B) 84.8%/65.2%

= Product prices: Market price disruptions O

Northern region
(A) 89.8%

(B) 76.3%/55.9%
(C) 79.7%/66.1%

Eastern region
(A) 97.9%

(B) 68.1%/40.4%

(C) 59.6%/34%

3. Public Health

= Zoonotic diseases: Direct impact on human health.

Western region
(A) 91.4%

(B) 75.3%/50%

(C) 85.1%/64.9%

Southern region
(A) 89.1%

=  Antimicrobial resistance: Increase in the use of treatments. (8) 62.5%/39.1%

(C) 70.3%/48.4%
Level of knowledge of brucellosis in Saudi Arabia

Source: Assessment of knowledge, attitude, and practice related to brucellosis among
livestock farmers and meat handlers in Saudi Arabia. Alghafeer, M. H., etal. 2024



Why animal health matters

4. Food Security and Nutrition

= Animals are key sources of protein, vitamins, and minerals.

= Disease in animals can reduce supply of animal products.

5. Environment

= Livestock management affects land use, waste management, and
biodiversity.

= Compared to healthy animals, sick animals require more resources
to produce.

Saudi Arabian Meat Market
Market forecast to grow at a CAGR of 5.8%

USD 18.34 Billion

USD 13.1 Billion -

2024 2030

RESEARCH AND MARKETS

https://www.researchandmarkets.com/reports/6041748 THE WORLD'S LARGEST MARKET RESEARCH STORE




The role of animal data

"-% Wearables (collars, ear
N tags, pedometers)

New Sensor Technology to Estimate Feed Intake in
Lactating Dairy Cows

https://extension.sdstate.edu/new-sensor-
technology-estimate-feed-intake-lactating-dairy-

Ccows

Animal Welfare

Applying computer vision to identify desirable and undesirable behaviors
in broiler breeder flocks — PIAAS, under development

Drones

La solution : un gardien
robotisé pour le troupeau

Dans le cadre de sa maitrise, Francois,
développe un robot autonome, doté
d'intelligence artificielle qui circule dans
I'étable afin de suivre la santé et les émotions
des vaches a partir d'algorithmes de vision par
ordinateur développés a la chaire WELL-E.

Design and Development of an
Autonomous Robotic System for Welfare
Monitoring in Dairy Cows

—Prospective PIAAS PhD student
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The role of animal data
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DSAHR production software
https://www.dsahr.com/en/about/
SaFIRE (Small Animal Feed Intake Recording Equipment)
. _ ?gj=



https://youtu.be/TKoU-ge8MOk?si=BH869WVg5evUuTgZ
https://youtu.be/TKoU-ge8MOk?si=BH869WVg5evUuTgZ
https://youtu.be/TKoU-ge8MOk?si=BH869WVg5evUuTgZ
https://www.dsahr.com/en/about/

The role of animal data

J g Environmental sensors

Environment

Poultry climate control: New sensor is a milestone for poultry
production
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The role of animal data

Farm robotics: Lots of progress but far from the finish line
https://share.google/images/blTcDzsKustli8fRb

Food Security and

Nutrition
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The role of animal data
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The role of animal data

Data integration is essential
for the development of Al in
all fields, including Al in
Animal Health




The role of animal data

Why is data integration important for the development of Al?

= Al models learn by identifying patterns in large datasets.

In animal health, this involves feeding algorithms real-world data to help them "understand"” normal
and abnormal patterns (e.qg., animal movements, feed consumption, disease symptoms).




Animal big data

= 5Vs

Variety

Many types of
data (or variables)
per each single
entity.

Animal-level data: Age, sex, breed,
genetics, weight, health history.

Environmental data: Weather,
Behavioral and pasture quality, water quality, housing
physiological data: Activity, conditions, herd density.
feeding patterns, body
temperature.

Epidemiological data: Disease 'y

outbreaks, vaccination records, Genomic and microbiome data:

antimicrobial use. Genetics for breeding, resistance to
| diseases, gut microbiome insights.




Animal big data

= 5Vs
Animal ID Date Temp House Feed
Animal ID DoB Sex |Weight atbirth | Breed Diseases 2025 _890| 2025-06-01 37 Corral 1 Premix567
Variety 2025 go0| 2025-06-05 7 Najdi None 2025 _B90| 2025-07-01 43 Corral 1 Premix5a8
2025_890( 2025-08-01 49 Corral 1 Premix569
Animal ID Date 2025 _B90| 2025-05-01 45| Open pasture F'IEI'I'H_:I'.EEB*EHEE-
2025_890| 2025-06-01 2025 890 | 2025-10-01 37| Open pasture F'ren‘n,:ﬁﬁﬁgﬂss
2025_890| 2025-06-02 2025 _B90| 2025-11-01 38| Open pasture Pren'u_:r.ﬁﬁﬁgﬂss
2025 880 | 2025-12-01 42 Corral 5| PremixtraSe78

2025_890| 2025-06-03
2025_890| 2025-06-04

2025_890| 2025-06-05
Many types of 2025_890| 2025-06-06

data (or variables) 2025 890/ 2025-06-07
: 2025_890] 2025-06-08
per each single =

entity.

#
= =
Hmmmmuumg

Animal 1D Date Vaccine | ATB

2025 _890| 2025-06-01| 00-Vac3 AnimallD |Genetic strain| EwelD Ram ID

2025 830) 2025-07-01 FFC 2025 890 GENS0-1| 2023 788 2020 789
2025_890| 2025-08-01 FFC




Animal big data

= §5\/s Unstructured data: Data stored in its native format (i.e., unprocessed) until it is used
(schema-on-read)

Variety

Many types of
data (or variables)
per each single
entity.




Animal big data

5Vs

Animal 1D DoB Sex

Weight at birth

Breed

Diseases

2025_880| 2025-06-05

7

Majdi

Mone

Animal IC
2025_B9
2025 859

2025_89
2025_89

2025_890| 2025-06-05

2025_890| 2025-06-06

2025_890| 2025-06-07

2025_880| 2025-06-08

= |||

Animal 1D

2025_890
2025_890

2025_8390

2025-08-01

Animal ID Date Temp House Feed

2025_890( 2025-06-01 37 Corral 1 Premix567
2025_890( 2025-07-01 43 Corral 1 Premix568
2025_890( 2025-08-01 49 Corral 1 Premix569
2025_Bo0| 2025-09-01 45| Open pasture | Premix569+grass
2025_850( 2025-10-01 37| Open pasture | Premix569+grass
2025_B80| 2025-11-01 38| Open pasture | Premix569+grass
2025_890( 2025-12-01 42 Corral 5| PremixUltra5678

Animal D

Genetic strain

Ram ID

2025_890

GEMN50-1

2023_6789

2020_789




Animal big data

= 5Vs

Volume

Quantity. Data

from hundreds of

thousands of
entities.




Animal big data

= 5Vs

Al
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models




Animal big data

= 5\Vs

Wearables (Collars, ear tags, pedometers). Drones or robots

Velocity

Speed of data
generation and
data collection.

ROBOT CAN
Courtesy: Cumberland/AGCO
O Ui 6095 VRN TTHEE

https://www.nytim m/2025/10/05/technol /cows-ai-

collars.html https://www.youtube.com/watch?v=JNdOmXLFb KA
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Animal big data

= 5\Vs

Surveillance cameras loT sensors

Velocity

E8Ei s ABOUT - NEWS  AWARDS ~ TEAM  EVIDENCERSTUDIES  WATCHELEARN LOGIN'  DUAMENESSCOSTCALCULATOR

Unleash your herd's potential
with autonomous video
monitoring
Speed of data

s generation and
‘ Requestademo .
' data collection.

By Clicking on *Accept’, you agree to the storing of cookies on your device to enhance site navigation, analyze site
usage, and assist in our marketing efforts

An example of an automatic feeding station with controlled access for pigs
Evaluation of commercially available Al tools for detecting lameness https://share.soosle/imases/udkdTXnhvsikW82mC

in dairy cows — UdeM ongoing project

https://cattleeye.com/
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Animal big data

= 5Vs

Mobile apps

Health and productionrecords

Velocity
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Al-based digitization of hand-filled records from veal production farms
in Quebec, Canada

Ongoing PIAAS project. To be submitted


https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.milkingcloud.com%2Fblog%2Fmobile-cattle-monitoring-app%2F&psig=AOvVaw0_0dlUwDU7OtPvgzFoBA5-&ust=1763764023026000&source=images&cd=vfe&opi=89978449&ved=0CBgQjhxqFwoTCMii5pXjgZEDFQAAAAAdAAAAABAE

Animal big data

';Forg;l C‘ow‘b‘elb.' Cows Wear
High-
i




Animal big data

= 5Vs

“Data practitioners spend 80% of their time
finding, cleaning, and organizing the data. This
leaves only 20% of their time to perform
analysis on it”

Overcoming the 80/20 Rule in Data Science

Data quality and
accuracy.




Animal big data

= 5Vs




Animal big data

= 5Vs
Many data points Speed of data . .
(or variables) are Quantity of data. generation and Data quality and ACUETNIE CE12

. . accuracy. analysis.
available. collection. y y



Al in animal health

Predictive models Disentangling complex relationships

Forecast disease outbreaks or health issues. Detect anomalies in behavior and their relationships to
early disease and effects in production.

Al models for
Animal Health

Decision support systems Animal selection

Helping veterinarians or farmers make timely Select the best animals for disease resistance or
interventions. lifespan of production.



PIAAS

Exa m p I es Plateforme IA-Agrosanté

Predictive models

Forecast disease outbreaks or health issues.

Context-based and transfer learning using LLMs for predicting broiler
chicken livability using multi-species farm data

Objectives:

1. Compare datasets from different salmonid and chicken to
generate reliable forecasts

2.  Use LLMs to learn multi-species contextual patterns before
predicting livability on new broiler data.

3.  Use transfer learning from a pre-trained salmonid-model to a
broiler-model to predict broiler livability.

Agriculture, Pécheries
et Alimentation

P
Québec



Examples

Al-powered multimodal analyses
to reveal health risks and hidden
behaviors in animal production

Y Y%ema0 =n

k) frncle, ..u

’b P e

PIAAS

Plateforme IA-Agrosanté

=
=

Disentangling complex relationships

Detect anomalies in behavior and their relationships to
early disease and effects in production.

Objectives:

1. Develop and test multimodal models to detect and
monitor good or problematic behaviors in experimental
poultry farming.

2.  Use unsupervised learning to reveal animal behaviors that
professionals may overlook.

3.  Evaluate the relationships of these behaviors with early
disease manifestation and production.



PIAAS

Exa m p I es Plateforme IA-Agrosanté

=
=

Developing digital twins for enhanced ()

livestock production management ah

Objectives:

1. Integrate data from sensors, loT devices, and monitoring systems into a unified
database.

2. Build a high-fidelity virtual replica of a swine farm that accurately reflects health,
behavior, and production dynamics.

3. Enable simulation, analysis, and predictive modeling within the digital twin to
assess outcomes under different management and environmental scenarios.

Decision support systems |RTA CReSA

Centre de Referencia pe( Pesta Porcina Cm

Helping veterinarians or farmers make timely e
interventions.



PIAAS ¢

Exa m p I es Plateforme IA-Agrosanté

Using Al combined with historical maternal data for heifer selection

Objectives:

1. Integrate a multi-farm dataset that links each dam with the
complete historical records of her heifer.

2. Identify early indicators of longevity and performance in heifers.

3. Develop Al models that combine production, reproduction, and
health data to predict the probability of a heifer’s long production

lifespan.
Animal selection
Ydsahr . . .
SQLUTIONS DE GESTION Select the best animals for disease resistance or

lifespan of production.



Challenges

Talking about Al is easy, but implementing Al is hard and expensive.

Research and implementation of Al requires significant investment in:

N
1) Robust infrastructure ‘ \
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2) Specialized talent
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Faculté de médecine vétérinaire

1) Robust infrastructure Universite (P

de Montréal

Domain PIAAS &
INNOVATION &~ F IPASAD §

Canada Foundation Fondation canadienne @D o -*‘/
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Admin. Prof

for Innovation pour I'innovation
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Research Services

Coding. Stats

2) Specialized talent



3) Large and quality data
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3) Large and quality data

What can we do when we do not have big data?

Text generators (ChatGPT)

Trained on lots of text

Foundation Models Image generators (DALL-E, Midjourney)
“A very large Al model that has been trained on Trained on lots of images + descriptions
huge amounts of general-purpose data (like text,
images, code, audio, etc.) so that it can perform Speech recognition (Whisper)

many different tasks (not just one).”
— From ChatGTP

Trained on lots of audio files

Agriculture, Pécheries

Multimodal models (like GPT-40, Gemini, Claude 3)

Québec Trained on lots of text + images + audio



3) Large and quality data

What can we do when we do not have big data?

Prompt Agentic Al
Design a 4 ———— Alagent1
biosecurity plan
Al agent 4:
get related )
data Evaluate the
biosecurity plan N Alagent 2
Al agent 5:
Conducta
search on Update the
international biosecurity plan Al agent 3
organizations based on the

previous
evaluation



3) Large and quality data

What can we do when we do not have big data?

Digital Twins Synthetic Data

= Virtual replicas of real-world = Artificial data simulated from real-
entities. world data.

= Enable simulations to be used = Uses existing data to expand the
for training models. available data.

IRTA CResA



Faculté de médecine vétérinaire

Université

Th dain k yO U ! de Montréal

Pablo Valdés Donoso DVM MPVM MSc PhD
IVADO Assistant Professor
(Proud) Director of the Plateforme IA-Agrosanté (PIAAS)
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