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The use of precision monitoring in animal research
Precision monitoring (PM) in pig housing,
health & welfare research
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= Establish a dominance hierarchy
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Complex Pig Produktion System
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Precision Livestock Farming (PLF)

Precision livestock farming (PLF) is the use of sensors, data analytics, and
automated systems to continuously monitor and manage individual animals
or groups in real time, with the goal of optimizing productivity, health and

welfare, resource use, and environmental impact.

Crop production > cattle > poultry > pigs | conventional > orgaric

Berckmans et .al, 2003
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Living organism = CITD — system (oczak)
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Observation and classifying is time consuming and stupid work, prone to errors and
hard to interprete

Automated 24/7 monitoring instead of anectotic human observation

But loss of empathy, a very efficient ability to judge the status of animals
Precision Monitoring will be standard instrument in future animal-related research
Use of PM in research differs from application in practical conditions
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University of Veterimary Madicine, VWisnna

= Research and teaching farm
= Builtin 2013

= Permanent innovation

= Good pig welfare standard
= Solid floor + slurry system

= High biosecurity standard

| Fattening

ating unit

Grower
unit
r

Pig PLF

100 LW sows + piglets
High health herd
Operated by 2.5 persons
5 week cycle, all-in-all-out
Great flexibility in housing
Separate pig research lab

Medau - Priorities

vk wh e

Teaching & research
Pig health & welfare
Biosecurity

Work quality
Economy

‘ INSTITUTE OF
ANIMAL WELFARE

SCIENCE
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VetFarm | Virtual Tour

PigView virtual Roundirip

http://www.pigview.eu

Username: pigviewer

Password: Medau16

Version 3.0
PigView
VIRTUELLER RUNDGANG DURCH DEN
SCHWEINESTALL
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Production features

Body condition monitoring

PLF topics in gestating sows

Heat detection
Pregnancy examination
Feed and water intake
Climate control

Health & welfare monitoring

Activity level

Basic behaviours
Aggressive behaviour
Lameness

Body temperature
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Development of PM/ PLF tools
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Engineering

Animal Sciences

System

: Housing Signal identificati
Behaviour Feeding Health processing identification
Human Animal Interaction Image Mathematical
Welfare Farm management analysis modelling

System development

Applied research
Basic research Oczak
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Project FEEDURA in VetFarm Medau  #5UPHER
Automated body condition monitoring

— Replace human BodyConditionScoring
— in Electronic Sow Feeder
— 24/7 computer vision approach
— definition of gold standard
— (body weight, body length, body
width, backfat thickness, muscle
thickness and BSC)

— hardware setup
» continuous adjustment of feed curve

- (0099

Score
Condition E?{’Eﬁ' Thin Ideal Fat Obese

Detection of Ribs, Easily Barely felt
Back Bone, “H” Obvious | detected with | with firm None None
Bones and Pin Bones pressure pressure

Taken from “Assessing Sow Body Condition” by R.D.Coffey, G.R. Parker, and
KM. Laurent (ASC-158; 1999)
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FEEDURA

Automated body condition monitoring
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Body Condition Monitoring

ASLCHAUER

PERFECT FARMING SYSTEMS

vetmeduni

Data from 3 farms, 154
sows, 6863 feedings:

=*Body weight:
R2=0.924, MAE=8.58 + 7.7 kg

=Body length:
R2=0.885, MAE= 3.0 £ 2.1 cm

=Backfat thickness:
R2=0.549, MAE= 2.0+ 4.2 cm

CCCCCCC
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Video recordings — computer vision Vetmedu n|
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PLF topics in farrowing and lactating sows

Production features ® 0 : Health & welfare monitoring
— Farrowing prediction |U|T_|ﬂ1 %m oAl s | = Nest building behaviour
— Farrowing monitoring \; . ) = . | = Piglet crushing
— Close and re-open of crate =)= £ K = Body temperature
— Feed and water intake e = Activity level

— Climate control L= Activity = Sholder ulcers
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Pro-SAU

Erwartete Wahrscheinlichkeit fir einen Verlust

Temporary crating in farrowing pen
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University of Veterinary Medicine, Vieanna

and Computer Vision approach
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PLF topics in growing and fattening pigs

Production features

Body weight monitoring
Feed and water intake
Climate control

. o
|m ﬁm atv = |
e, k(=] . )
e — E] K

Activity

L
E =
| S

Health & welfare monitoring
= Coughing and sneezing

= Tail and ear biting

= Activity, basic behaviour
= Aggression

= Body temperature

= Transport

= Meat inspection
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Objekt detection and tracking e

(Oczak et al.)

PIG.Al: ,Early detection of tail biting"“ in collaboration with Austrian breeding company
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Pig Cough Monitor (pcm) Sopjyialks

1 micro per room records sound
/1

Detects respiratory disease 1 week
before care taker +6,5 €/MP (SoundTalks)
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Audio and video data recording and extraction

Vocalisations of piglets = Behaviour of individual pigs
. Srunts — agonistic actions (e.g. head knocks, biting, etc.)
& — social interactions (fighting / social play)
Screams n playmg
S — compfort behaviour
Squeals — basic activities (lying, sitting, active)
S = Group-level behaviour including
Squeaks — no. of agonistic actions per time
S — duration social interactions (fighting / playing)

Bleats

) [IRS =  Automatic detection of group activity via algorithm
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Extracted audio & video data over 3 hours
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CLK GmbH

Bildverarbeitung & Robotik
PILOT 5: OVERVIEW TECHNOLOGIES

UNLOADING LAIRAGE ", |] BLEEDING PROCESSING
STU N N I N G gglrlgi:tzsciiglr())_t,yvyv:?hzgsl;;ighterhouse)

=

0 Piginspector (CLK GmbH) @ CLASSPRO OPTISCAN TP - pH (probe) + Meat
Classification (camera scan)

www.awish-project.eu
awish@ilvo.vlaanderen.be

Funded by
the European Union

22
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Validation study on automatic tail length
assessment in fattening pigs
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Introduction
The pig tail as an iceberg indicator

Tail length captures the history:
Tail biting (multifactorial, complex problem)
« Stumpy tails, uneven length across batches

» Tail docking (procedure to reduce the risk of talil
biting)
* Routine tail-docking is prohibited in the EU

*  On-farm assessment is extremely time
consuming and expensive and not objective

« Large-scale automated monitoring in
slaughterhouses

vetmeduni/Bernkopf
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Aim
Measure tail length post-mortem

The development and validation of a
computer vision-based algorithm to

measure tail length at the slaughter
chain.

vetmeduni/Bernkopf
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Technical set up

®
Material and methods = '
h ‘

Source:
CLK GmbH

Stereo 3D camera

Five/three images per carcass

Upstream of the decontamination area
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Material and methods
Algorithm development

« Application of an OCR - algorithm for individual
animal identification

«  Two step approach for tail length measurement

» Segmentation model (Yolov8) applied to 3D Precision-Recall Curve - -
images =
» Annotation of 1252 3D images (CVAT)
» Training (876), validation (188) and test
(188) data sets

0.4

» Geometric length estimation
3 different methods

Source:
CLK GmbH

0.0
0.0 0.2 0.4 0.6 0.8 1.0
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Material and methods
Reference data

* Development of ‘TailSizer’

Internal validation
» Slaughterhouse Austria: 1,102 tails measured
» 688 left for analysis

External validation
» Slaughterhouse Netherlands: 500 tails measured
» 480 left for analysis

vetmeduni/Maschat
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Results and discussion
Internal validation

GT vs. Al n=688

40-

y =1.04x + -0.7
Mean * Medi Min-M Spearman MAE

n P edian in-Max CorT. ol
Tail _
Length 688 AZIE | ong 20 3

6.56 40.0 :

(cm) g
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30 40

20
Ground truth tail length (cm)

R2=0.991 (p<0.001)
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Results
Feedback on data platform — Slaughterhouse

Piglnspector - Tagliche Uberwachung der Schwanzlingenverteilung (Pilot 5)
Uberwachung der taglichen Schwanzlangenverteilung und Extremwerte
40 @ Schwanzlange (cm)
Niedrige AusreiBer
Hohe Ausreifier
A Durchschnitt

6
3
s 20
‘:; | ~emnnete-e. Oberer Schwellenwert: 18.7
3
:_i
o~ 1
—— - Untere Schwellewert: 12.5
10

2026-03-03 2026-03-05 2026-03-09 2026-03-11 2026-03-13 2026-03-17 2026-03-19 2026-03-23 2026-03-25 2026-03-27 2026-03-31 2026-04-02 2026-04-10 2026-04-16

Schlachtdatum
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Results
Feedback on data platform — farmers

Schwanzlange/Schlachtdatum
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Thank you for your attention!

Any questions?

johannes.baumagartner@vetmeduni.ac.at

christina.pfeiffer@vetmeduni.ac.at




