
Impact of PLF in farm animal welfare

Using PLF in extensive sheep and goat production



XVII century - René Descartes (1596-1660) in his conception, 
animals had no soul, and as such there was not even the 
possibility of them feeling pain.



18th century - Philosopher Jeremy Bentham, in 1789. It doesn't 
matter if animals are capable of thinking or not. What matters is 
that they are capable of suffering.



19th century - Charles Darwin recognizes that all animals feel 
pain and suffering in a similar way.



1964 - book “Animal Machines: The New Factory Farming 
Industry” (Ruth Harrison). It has been considered a catalyst for 
changes in the field of farm animal welfare.



1965 – Brambell report







1979 - The first animal welfare manifesto for the 1979 general 
election.



David Fraser



2004 – First global conference



Farm animal welfare research I&D





Linda Keeling



2008 - the Welfare Quality project re-elaborated the concept of 
the “Five Freedoms” (FAWC, 2009)







Challenges for the Livestock Sector

Increase of the worldwide demand for animal products (meat, 
eggs, and milk) of 70% by 2050



Challenges for the Livestock Sector

Reducing the environmental impact



Challenges for the Livestock Sector

Global warning



Challenges for the Livestock Sector

Assuring the efficiency of the process

Animal Task Force (2019)



Challenges for the Livestock Sector

Monitoring animal health and welfare 



Challenges for the Livestock Sector

Increase number of livestock

Decrease the number of farmers

Bigger herds per farmer ====== Impossible for farmers
to follow all of their animals in a reliable way



Present and Future
sustainable and profitable livestock farming. 

Five interrelated themes.

Climate smart livestock farming
Circular agrofood systems
One Health and livestock farming
Resilience in animals
Big data, precision farming & robotics

https://www.wur.nl/en/research-results/research-institutes/livestock-research/themes.htm



Health and welfare assessment in production environment

Berckmans (2013)



Possibility of integrating information into solutions that allow a 
continuous automated real-time monitoring of production, 
reproduction, health and welfare of animals

Berckmans (2013)



The monitoring can be done by camera and real-time image 
analyses, by microphone and real-time sound analyses, or by 
sensors around or on the animal as shown further

Berckmans (2017)



Precision livestock farming (PLF) aims to offer a real-time 
monitoring and managing system for farmers. 

The aim of PLF is to manage individual animals by 
continuous real-time monitoring of health, welfare, 
production/reproduction, and their environmental impact 
(Berckmans, 2017).



Continuous means that PLF technology is measuring and 
analyzing every second, 24 h a day, and 7 d a week

Farmers get a warning when something goes wrong

Berckmans (2017)







Important issues in Dairy Cows



This is why Big Data is always present



Some examples of PLF use in dairy industry
Milking Robot - one of the earliest precision livestock farming 
developments

https://www.lely.com



Numerous changes to how the whole farm system is managed



Numerous changes to how the whole farm system is managed-
Barn design and traffic of the cows



Numerous changes to how the whole farm system is managed-
Feeding distribution

https://www.lely.com



Numerous changes to how the whole farm system is managed 
– cleaning and feed pushing 

https://www.lely.com



Behaviour cows – CowView real-time localisation of each 
animal

Precision Livestock Farming



Sensor in the cow's identification collar - receiver in the barn, which 
transmits information to a computer, smartphone or tablet, in the form 
of graphics that are easy and quick to interpret.



Sensor



Information that is easy and quick to interpret



Information that is easy and quick to interpret



Information that is easy and quick to interpret



Information that is easy and quick to interpret

















https://www.youtube.com/watch?v=GOCy8nJ4XhY&t=135s





Body condition is essential for production, reproduction, health 
and welfare of animals







https://www.biw.kuleuven.be/biosyst/a2h/m3-biores/home

Estimation of body condition score by modeling cow body 3D 
shape using Kinect camera





Thermal imaging

Halachmi et al. (2013)



Halachmi et al. (2013)

Thermal imaging









When the full data set testing only the angles around the 
hooks was used, 100% of predicted BCS were within 0.50 
points of actual USBCS and 92.79% were within 0.25 
points; 

and 99.87% of predicted BCS were within 0.50 points of 
actual UKBCS and 89.95% were within 0.25 points.







Kuzuhara et al. (2015)

3D images



















Halachmi et al. (2015)

3D image



http://www.delavalcorporate.com/

3D image



http://www.delavalcorporate.com/

3D image





Goats 3D image

Brandão et al. (2015)



Goats 3D image

Huau et al. (2020)





Weighing platform 

https://blog.bosch-si.com/agriculture/a-closer-look-at-precision-livestock-farming/



Information on the daily growth rate of animals enables the stockman 
to monitor their performance and health and to predict and control 
their market weight

Kinect Live weight pigs

Kongsro (2014)



Kinect Live weight pigs

Kongsro (2014)



Kinect Live weight pigs

Kongsro (2014)





Live weight pigs

Berckmans, 2017













Lameness

Halachmi et al (2013)



Overall system’s ability to detect an early lameness onset 
with high accuracy using real-world, commercial-farm 
routine and unconstrained data is the ultimate goal of a 
system

Two approaches

Motion-Image

Force sensors



Lameness

Zhao et al., 2018























 System reaction force detection (RFD) (Tasch e Rajkondawar, 2004)



https://www.researchgate.net/scientific-contributions/39248884_PG_Rajkondawar



http://www.dairycareaction.org/uploads/2/4/2/6/24266896/4.2_van_nuffel.pdf



https://isense.farm/content/gaitwise

































KU Leuven

Automatic recognition of aggressive behaviors in pigs based on 
image analysis





Use of litter for nest building

129



in the first 4 days



Sound

Byrne, 2017



Behaviour poultry

Precision Livestock Farming



Behaviour poultry

Berckmans (2013)



De Montis et al., 2013

Welfare of broilers monitored through camera-based technology



De Montis et al., 2013

Feeding behavior around the pans: red points correspond to 
eating and blue points to not eating animals. 



i-Farming



i-Farming



Almeida et al., 2018

Using Infrared Thermal Imaging to measure eye and muzzle 
temperature to assess stress in sheep. 



Avanços no maneio e gestão dos animais





Avanços no maneio e gestão dos animais



Fig. 1. Precision livestock farming solutions for small ruminants. (a): Generalized scheme showing flow of
information from sensor data to the final decision support solution.

Caja et al., 2020





https://digitanimal.com/goats/?lang=en







March 1986, one week before enlisting in the army in the cavalry arm

The Matrix: 320x320 Body and carcass traits of Scottish Blackface x Badano cross lambs 



Future – Eternal 5D data storage could record the history of 
humankind. The storage allows unprecedented properties including 360 TB/disc data 
capacity, thermal stability up to 1,000°C and virtually unlimited lifetime at room temperature 
(13.8 billion years at 190°C )



Technological development. 
Bridging the data gap in farming: The promise of digital 
technologies

https://www.alltech.com/blog/bridging-data-gap-dairy-farming-promise-digital-technologies 







Back in 1995, things were different!



Back in 1995, things were different!

Thank for your attention


