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ÅEvolution of structures 
Å Increase in herd size
Å Increase in labor productivity 

ÅChange in rearing conditions and increased surveillance
Å Increased risk of (nutritional) pathologies / infectious diseases
Å Animal welfare

ÅChange in the economic context ςanticipation, adaptation
Å Price volatility 
Å Flexibility of decisions
Å Traceability of livestock products throughout the food chain

ÅExplosion of ICTs = new powerful technologies
Å Data analysis methods (broadband, Artificial Intelligence, learning)
Å Advances of electronic systems (portable, autonomous, reactive)

A favorable context for the development of PLF



ÅEfficiency: More efficient use of resources  and  reduction of harmful 
emissions per unit of product (precision feeding)

ÅDiagnosis: Reduction of the use of drugs through early detection of 
pathologies, improvement of animal welfare

ÅPrevention: Management of environment in livestock housing

ÅWorkload: Reduction of work load/pain through automation

ÅCertification: Traceability of modes of management and events (animal 

welfare, ŜƴǾƛǊƻƴƳŜƴǘύΣ ŎƻƴǘǊƻƭ ƻŦ ǇǊƻŘǳŎǘ ǉǳŀƭƛǘȅ όǎŀƴƛǘŀǊȅΣ ƴǳǘǊƛǘƛǾŜΧύ

ÅPhenotyping: High throughput phenotyping for selection on new 
characters (robustness) and deployment of genomic selection

Precision Livestock FarmingΧ    
Χstakesandpromises



Principlesof 
Precision
Livestock
Farming?



What is Precision Livestock Farming?

Management of Livestockby continuousautomatedreal-time monitoring of 
production, reproduction, health and welfare of livestockand environmentalimpact
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Networks: 
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Χ to createvaluefor the farmer...

Biometrics

Robotics

ICT

Telemetrics

Genomic

Metabolic

PLF associates numerous technologies

Phenotyping

Sensors

Sensors for real-time record 
of bio-signals

Å On the animal
Å GPS position
Å Identification (RFID)
Å Accelerometers
Å Ph, temperature
ÅΧ

Å No needof physicalcontact
Å Sound
Å Imagery
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Why continuousautomatedreal-time 
monitoring?
ÅA living organism is 
ÅComplex 
ÅUnique: no single living organism lives/acts as the purely theoretical average  
ÅTime varying character ςresponse to a stimuli or stressor might be different 

each time it happens
ÅDynamic : living organism evolves with aging 

ÅWhat can new technologies do?

Berckmans and Aerts(2006)



Framework for PLF tool development

Adaptedfrom Norton and Berckmans (2017)

Featurevariable

Labelling

Algorithm

Target variable

Gold standard

Trait ontology for a precise definition of the target variable 
(ex : how to define lameness or mastitis?)  

A reliable reference measure of the target variable 
(ex : DMI from weighing system)

Another variable in relation to the dynamics of the target 
variable and calculated/measured from field measurements  
at a high sampling frequency 

Define a reference point that indicates the point in time when 
the feature variable shows a deviation from the normal gait 
(careful analysis, understand the biological meaning)

Detect the deviation from a healthy gait automatically, 
must enable calculation of the feature variable in real time



Model the response to interpret the signal: 
ex progesterone

(Friggens and  Chagunda (2005)


