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Introduction

* Flanders Research Institute for Agriculture, Fisheries and Food (ILVO)
* Al &PLF research group in Merelbeke, Belgium
* Varying research questions, husing an nial.
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What is labelling effort?

* The number of clicks on images to get a labelled dataset.
* Animal Segmentation:

https://universe.roboflow.com/poultry-farm-chicken-health-Oncjv/chicken-segmentation
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20-50 clicks per animal 1-2 clicks per animal 1-2 clicks for multiple animals
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Behaviour Classification
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Reducing labelling effort

* Targeted labelling: Only
label pigs with behaviour

* Colour & Pattern (Day):
labelled 20/35 pigs (40%

reduction)

e Stripe Pattern (Night): |
labelled 4/35 pigs (90% (abeting sl
reduction) -

* Stop labelling when model L/ segment

predictions are accurate (for
segmentation, behaviour,
colour and stripe pattern)
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Pose estimation

* Still labour intensive
* Hundreds of clicks per image

* Skeleton labelling

* Drag and drop
* Hide and unhide keypoints

Fullimage skeleton labelling
> 24 clicks per animal

* Keypoint labelling
* One keypoint per animal part
* Only labelvisible parts

Cropped animal keypoint labelling
< 24 clicks per animal

agrifood the European Union .

@ T E F Co-funded by l L¥(9 6




Generalisability

* Segmentation, classification and pose estimation
labelling becomes quite efficient for a specific
farm and experimental set-up.

* Transferability of expertise and models from one
experiment, animal and farm to another?
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Generalisable Animal Segmentation model

* Cross species: Pigs, Poultry and Cattle in all backgrounds
* 1-50 objects per image if more => cropping images

* YOLOvV11 segmentation model
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Capturing farm and animal variability

Gaogle chickens

e Data from ILVO farms
* Data from ILVO projects

%5 zenodo.org/records/10457608
< 1 ot > — AulomabcZoom v =+ L3 vownk

C % kagglecomdstasets/fandaoeci/cow-oartag detection-dataset

* Own pictures

* Open data CEID-0

Cow eartag detection dataset

International Joural of Electrical and Computer Engineering (WECE)
Vol 14, No. 1, February 2024, pp. 279-293
ISSN: 2088-8708, DOI: 10.11591 yece v 141l pp279-293 =) 279

Robust individual pig tracking

Aggaluck Jaoukaew, Watcharapan Sewassantisuk, Pinit Kumhon
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» apt-36k_cow o
* Kaggle | -
e Zenodo

* Web scraping (Google)

& htt ps://zenodo.org/records/ 14975829
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Generalisable pose estimation model
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* Left/right (Side)
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Data and model characteristics

Yolov11 ViTPose
* Dataset .
* 1,662 training images Pazt(as;ei:;\ages
* 472 validation images * 1,136 animals labelled
* 250 testing images * 24 keypoints
* 34,902 animals labelled * Keypoints represent:

Head landmarks
Body landmarks

. . , Distal landmarks
* Species distribution:

* 40% pigs Visibility statistics:
* 30% cattle * Body keypoints visible in >80% of animals
* Head keypoints visible in ~60%

o 0,
30% poultry * Distal extremities visible in ~20%
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Reduced labelling effort with generalisable models

* Model accuracy
evaluation

* Same 30-image test
dataset

 Trained and General
model cannot be
compared directly

* You know faster
whether you have a
model that is good
enough.

Dataset

E Trained
@ —» Val (17 %) |

- Model
Lab'elllng <0” accuracy
200 images m Test (15 %)
Dataset
Train
@ General /
- model ‘
, Val Model
Labelling accuracy
30 images
-=P u Test
Made image look nicer using MS Copilot
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Examples segmentation and pose models

https://www.kaggle.com/datasets/fandaoerji/cbvd-5cow-behavior-video-dataset/
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Conclusions

* Reducing Labelling effort:
* Segmentation labelling with Segment Anything 3.0
* Behaviour classification with targeted labelling
* Only labelvisible keypoints in pose labelling

* Generalisability
* Including open data allows including farm variability
 Same pose labelling scheme applicable for chicken, pigs and cattle
* Less labelled images required to test model accuracy
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