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In-situ assessment
Welfare principles Welfare criteria Measures Place

Good feeding

Absence of prolonged 
hunger

Food provision Lairage

Absence of prolonged 
thirst

Water supply Lairage

Good housing

Comfort around resting Flooring, bedding
Unloading area 
and lairage

Thermal comfort 
Shivering, panting, 
huddling

Unloading area 
and lairage

Ease of movement

Slipping, falling, stocking 
density of lorries, 
stocking density of lairage 
pens

Unloading area 
and lairage

Good health

Absence of injuries Lameness
From unloading to 
lairage

Absence of disease 
Sick animals, dead 
animals

Unloading and 
lairage

Absence of pain induced 
by management 
procedures

Stunning effectiveness Stunning area

Appropriate 
behaviour

Expression of social 
behaviours 

-

Expression of other 
behaviours 

-

Good human-animal 
relationship 

High-pitched 
vocalisations

From lairage to 
stunning area

Positive emotional state
Reluctance to move, 
turning back

Unloading area 

Adapted from Welfare Quality® (2009) 



Retrospective assessment

Skin lesions Aggressions

(Dalmau et al., 2009)

Short term



Retrospective assessment

Lung lesions Pneumonia

(Dalmau et al., 2009)

Long term



Retrospective assessment

Tail lesions Tail biting

Long term

(Harley et al., 2012)



Slaughterhouse sensors

UNLOADING LAIRAGE

STUNNING

CARCASS PROCESSBLEEDING

5

6 8

9

BlinkAI (Nuna Solutions) stunning 
effectiveness

PigInspector (CLK GmbH) Skin, ear and 
tail lesions and tail length

FARM

1

IGFBPs (FBN) level of stress (exsanguination 
blood)

2

8

4

STREMODO (FBN) stress vocalizations

6

4

Tear Staining (ILVO)

7

7

5

9 Lesion-Detect (Innotech) Lung lesions

3



Slaughterhouse sensors

(Ramon-Perez et al., 2025)



(Ramon-Perez et al., 2025)



Acoustic sensors

Noise level
Vocalisations 



Computer vision
Human handling
Space availability
Stunning effectiveness



Computer vision

Tail lesions
Tail length
Skin lesions
Ear lesions



Lung lesions
Hockburn lesions
Foodpat lesions

Computer vision



Animal Welfare Indicators Catalogue 
Interactive online tool

Compilation of PLF technologies for monitoring animal welfare 
indicators in slaughterhouses

Pigs and broiler chickens

Each section is further divided into three stages:     
Pre-slaughter: covers the period from when the animals arrive at the 
slaughterhouse until they enter the stunning area
Stunning: covers the stunning and slaughter procedures    
Post-slaughter: includes all procedures carried out on the carcasses



Animal Welfare Indicators Catalogue 

https://www.awish-project.eu/



Potential

Data from PLF sensors provides a great quantity of information with 
ENORMOUS potential

It should be analysed using appropriate mathematical tools, particularly 
those based on artificial intelligence algorithms

This data not only allows us to at all times, 
but also offers predictive insights into what might happen in the future, 
based on current changes

Individualisation of the animals instead of considering the group level 
welfare





Descriptive analysis



Predictive analysis

Water intake

Estimation of gastrointestinal disease (diarrhoea)



Prescriptive analysis

Calf Cow

Adjust feed and housing
Closer monitoring of at-risk animals
Selecting animals with lower-risk traits



Limitations

Technical limitations (i.e., internet connection, electricity)

Animal limitations (adaptability and invasiveness)

Data protection

Validation



Validation

Sensors available on the market

129

Stygar et al., 2021

83

Gomez et al., 2021

Sensors independently validated

18 8



Take home messages
PLF sensors herald a new era in animal 
monitoring

Sensors for livestock animals are set to see 
strong growth in the coming years

This will increase the demand for staff 
specialising in data analysis and management

There is great potential for research and 
innovation in the development of new sensors



Thank you very much for your attention. 
Do you have any questions?

Pol Llonch (pol.llonch@uab.cat)
Angela Ramon (angela.ramon@uab.cat) 


