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SOLUTIONS
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BACKGROUND

3’3) Tail docking In pigs

« Conduct when one day old
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« Measure with images or video at slaughterhouse
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BACKGROUND

+ 3’3) Tail docking In pigs

« Conduct when one day old

Goal -

Assess tail docking severity on farm with images (phone quality)
of adult pigs

« Measure with images or video at slaughterhouse
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BACKGROUND

) 3'3) Tail docking in pigs
e . » Conduct when one day old

l

Chadllenges - data quality & quantity

Full length
* 44 manual measurements

* 40 images

« Measure with images or video at slaughterhouse
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MATERIALS Full length

Ground truth measurement

Quarter Half
wc:kingI docking, 40images .

133 images

130 images
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OBJECTIVE Full length

Ground truth measurement

A Detection

)
W Quarter Holf
wc:kingI docking, 40 images .

133 images

130 images
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METHODS

Quarter
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RESULTS

ResNet 18
with pre-trained weights

Input Convolutional layers Dense layers

Pooling
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Model performance

AUC = 0.95
Accuracy = 80%

Challenges -
* Limited test samples
* Lack of explainability
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METHODS

GradCAM heat map

ResNet 18
with pre-trained weights

Convolutional layers Dense layers

Pooling Pooling Pooling Flatten
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METHODS

ACE - Automated Concept-based Explanations

ResNet 18
with pre-trained weights

vectors

8N
4N

Mimages M* Nsegments
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METHODS

ACE - Automated Concept-based Explanations

Contain 60% quarter image
=> concept is quarter leaning

ResNet 18 . /
with pre-trained weights o
@)
AW ol = | PENESTZ | KMeans Visual
= - — |—> — i —
JMW vectors clustering concepts

Mimages M* Nsegments
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RESULTS
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% I Concept 9 (-72%)
* IEm Concept 10 (+61%)
- I Concept 12 (+65%)
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B Concept 9 (-72%)
B Concept 10 (+61%)
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£ o o 1:\— Concept 9 (-72%)
e, €8 _ mmm Concept 10 (+61%)

RESULTS

Alignment with anatomical features

* Relationship between concepts
* Locations of concepts
« Sizes of concepts

Decisive image features -
Length, thickness (top, bottom, average), compactness, circularity, volume
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RESULTS

Decisive image features -
Length, thickness (top, bottom, average), compactness, circularity, volume

Manual Expected full length model

measurements

Expected length ~ F(Decisive image features)

Image length

Docking ratio =1 -
g Expected length
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METHODS

Extract Predict Calculate

—

decisive features expected length o docking ratio

Docking ratio > 50% - Quarter

Model performance - Accuracy = 97%
Sample size ~260
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DISCUSSION
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Practical Tail docking in pigs  Data complexity
implementation With explainable models |
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DISCUSSION

Tail docking In pigs System driven
With explainable models  data collection
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DISCUSSION

Tail docking Iin pigs

With explainable models

Explainability &
iInterpretabllity

» Expected full length mode/
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DISCUSSION

Solution Tail docking in pigs
oriented With explainable models
\

« Efficient detection - CNN
* Welfare improvement -
iImage features
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=== Ministeriet for Fedevarer, Landbrug og Fiskeri
Thank you for listening
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Department of Animal and Veterinary Sciences
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