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Precision livestock farming (PLF)

A tool for the management of individual animals (or the herd) by
continuous automated real-time monitoring of health, welfare,
production/reproduction, and environmental impact.
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Detect deviations at an early stage

$ . |

Improve animal health, welfare and
efficiency
(Berckmans, 2014, 2017)
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Use of sensors in dairy

farming

Tail position
(accelerometer, gyrometer)

Abdomen movements and
contractions (belt)

Electronic identification
(RFID system)

Vaginal temperature
(thermometer, intravaginal device) © i Gyrometer
Milk composition and production Q3 I

(on line testing) ®

Pedometer

On line milk analysis O
(Hormones, Enzyme, Herd navigator)

Weighing platform

Measuring feeding quantities
(weighing system) o

Feeding behaviour
(microphone, acceleron:eter)

ruminal pH

Temperature and

Gait & Posture
(pressure mats, camera, accelerometer)

Live weight, BCS

(Weighing system, camera 3D)
[

Activity and location

(pedometer, accelerometer
<o 41;

@ Feeding

Tekin et al., 2021
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Sensors - information - decision - outcome

physiology behaviour

production
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In a world without sensors...




In a perfect ‘sensor-world’...




However...the ‘sensor-world’ is not perfect...
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Performance metrics involve known trade-offs
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From alerts to farmer decisions

Usefulness of alerts depends on how ;3 3
alerts are presented, interpreted g II II II T
and acted upon by farmers. : m ARCOERC R

Many false

Mo. responses

2
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Islam & Scott et al. (2021)
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From alerts to farmer decisions to animal outcomes

?
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Delayed treatment

Unnecessary handling
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From alerts to farmer decisions to animal outcomes

Earlier support

Possible undertreatment
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What makes a good detection system?

hysiolo behaviour

production




HOLISTIC
SYSTEM
EVALUATION

Evaluate detection system
across all three
dimensions
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To ruminate on...

@ Technical performance is well quantified

Q Less is known about how technical performance translates into:
» Farmer decision-making
» Animal outcomes

0@ Future research:
» Moving beyond technical performance
» Quantify and validate the pathways from alerts to animal outcomes
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Thank you!

¢ Sensitivity (recall)
* Precision (PPV)
o False alerts

TECHNICAL
PERFORMANCE

¢ Missed cases
¢ Timeliness

HOLISTIC

o Workload EVSAYL?JTA?:AON ¢ Delayed treatment
¢ Interpretation ¢ Unnecessary handling
o Tiiist ) Evaluate detection system Z: L J ' * Possible unnecessary
‘-‘ across all three intervention
¢ Response behaviour . :
PRACTICAL Gimiedsions POTENTIAL « Earlier support

IMPLICATIONS WELFARE

CONSEQUENCES

Judith Roelofs
Ariétte van Knegsel

WUR - Department of Animal sciences
Adaptation Physiology Group
judith.roelofs@wur.nl
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