Evaluation of animal welfare at slaughterhouses
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In-situ assessment

Welfare principles | Welfarecriteria______|Measures ________|pPlace |

Good feeding

Good housing

Good health

Appropriate
behaviour

Absence of prolonged
hunger

Absence of prolonged
thirst

Comfort around resting

Thermal comfort

Ease of movement

Absence of injuries

Absence of disease

Absence of pain induced
by management
procedures

Expression of social
behaviours

Expression of other
behaviours

Good human-animal
relationship

Positive emotional state

Food provision

Water supply

Flooring, bedding

Shivering, panting,
huddling

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

Lameness

Sick animals, dead
animals

Stunning effectiveness

High-pitched
vocalisations
Reluctance to move,
turning back

Lairage

Lairage

Unloading area
and lairage
Unloading area
and lairage

Unloading area
and lairage

From unloading to
lairage

Unloading and
lairage

Stunning area

From lairage to
stunning area

Unloading area

Adapted from Welfare Quality® (2009)



Retrospective assessment

Skin lesions Aggressions

. =

Shortterm

(Dalmau et al., 2009)



Retrospective assessment

Lung lesions Pneumonia

v Long erm

(Dalmau et al., 2009)



Retrospective assessment

Tail lesions Tail biting

(Harley et al., 2012)



Slaughterhouse sensors

STUNNING



Slaughterhouse sensors

Technologies developed n{: assess welfare of pigs at the slaughterhouse 'jsted per area where they are applied, welfare indicator measured, type of technology, sensor,
and provider. Sensors analysing the same indicator are presented in alphabetical order.

Area Indicator(s) Type of Name of sensor Provider
technology
Lairage Noise Acoustic sensor Noise Level Dashboard Genba Solutions GmbH
Space availability Computer vision Space availability Genba Solutions GmbH
Animal handling Computer vision AT4Animals Deloitte
Argus Argus
smaRt counting Ro-Main
Slaughter area Stunning effectiveness Computer vision CET” Automatique Wel2be

Carcass processing
area

Killing effectiveness

Lung lesions and pleurisy on carcass

Carcass and viscera lesions

Tail length, tail and ear lesions, injuries on the
abdomen

Tail length, tail and ear lesions, injuries on the
abdomen

Ear, skin, tail lesions and tail length

Tail length and lesions

Computer vision

Thermal camera
Computer vision

Computer vision
Computer vision

Computer vision

Computer vision
Computer vision

Monitoring of the CO,
stunning

Signs of life

VisStick

Bleeding Measurement in
Pigs®

ADAL

ArtificialVet®
CLASSIFAI® BOX

CLASSIFAI® BOX

Piglnspector
TailCam®

TAILSCAN®

Genba Solutions GmbH

Argus
Danish Meat Research Institute
CLK GmbH

Farm4Trade

Company Mind
Software Logistik Artland GmbH

Software Logistik Artland GmbH

CLK GmbH

Danish Technological Institute -
PigWatch

Farm4Trade

# Sensor technology currently under development.

(Ramon-Perez et al., 2025)
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Acoustic sensors
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* Noise level
* Vocalisations



Computer vision

* Human handling
* Space availability
* Stunning effectiveness




Seitenansicht

Computer vision

L 4

Tail lesions
Tail length
Skin lesions
Ear lesions



Computer vision

* Lunglesions
* Hockburn lesions
* Foodpat lesions




Animal Welfare Indicators Catalogue

* Interactive online tool

 Compilation of PLF technologies for monitoring animal welfare
indicators in slaughterhouses

* Pigs and broiler chickens

* Each sectionis 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
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Updated October 2025




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 monitor the animals’ condition 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
Analytics



Descriptive analysis
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EMISSIONS

ENERGY

LIGHT

TEMPERATURE
/ HUMIDITY

FEED

WATER

HEALTH

BEHAVIOUR

Machine Learning

1 cow_data_day(43582, '2021-062-01')

Feeding Score: 7.5
Housing Score: 7.5
Health Score: 8.89

Total Score: 7.96

eating: 7834.69

ruminating: 141332.28 - Smaller than 15720

temperature: 38.74243
drinking.times: 6.0
lying: 17988.46
standing: 20738.99
walking: 7523.18

pH: 5.93153

Scc: - No data

1 cow_data_day(1©1371,

*2022-08-29")

Feeding Score: 10.©
Housing Score: 10.0
Health Score: 10©.0

eating: 17582.69
ruminating: 29606.23

temperature: - No data
drinking.times: - No data

lying: 20849.72
standing: 56180.38
walking: 9316.55
pH: - No data
ScCC: - No data



Predictive analysis
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’ » Estimation of gastrointestinal disease (diarrhoea)
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Prescriptive analysis

- Cow
D e

* Adjustfeed 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

Stygar et al., 2021 Gomezetal., 2021

OF
(®)

Sensors independently validated



Take home messages

PLF sensors herald a new era in animal

1
Y & >
el 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

3

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

@)

% ... But there are still many challenges ahead



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

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

UAB

Universitat Autonoma
de Barcelona




