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Goal of the study

• To develop an automatic, 
effective and reliable method 
for pain detecting in cows 
using advanced deep learning 
techniques

• Pain indicators: posture 
changes, vocalizations, 
feeding behavior alterations, 
and locomotion patterns etc. 
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Source: Tschoner et al. [1], Gleerup et al. [2], 



Motivation

• Productivity is affected by pain causing factors

• If pain can be detected early, a lot of diseases can be avoided with 
less efforts

• Human based pain scoring models require expert observer

• No direct communication and sometimes suppression of the pain 
indicators

• Traditional human-based pain detection have limitations: labor-
intensive, time-consuming, and prone to bias

• Empower dairy farmers and veterinarians with an automated tool for 
early and accurate pain detection in dairy cows
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Animal pain scoring

• No uniform way

• Single-dimensional scoring

• Multidimensional scoring: 
behavioral and physiological 
parameters

• Grimace Scale [3,4], Glasgo-CMPS 
[5] etc.

• Cow Pain Detection - Manual and 
Sensor Based

• Gleerup et al. [3] explained the 
possible various visual pain features  
in cows
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Andresen et al, 2020
DOI:10.1371/journal.pone.0228059



CattleCareDataset

• Created by a veterinary student (Alisa) in the clinic for ruminants

• Holstein cows

• 3 Cows, aged 4–5 years, and 4 calves, aged 1–2 months

• August 16 to August 30 in the clinic for ruminants at FU Berlin

• Attention, Head Position, Ear Position, Facial Expression, Reaction to 
Approach, and Back Line

• For the model we binarized the scores into pain vs. no pain labels

• 3 Cows, aged 4–5 years, and 4 calves, aged 1–2 months

• Manually scored 1022 images, 766 images with pain and 256 images without 
pain (after binarization)
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Leveraging knowledge transfer

• ImageNet dataset: 14 million images, approximately 18000 cow 
images with variety of breeds, younger to older, and with many 
poses.
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Proposed methodology (video input)
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Results for test set
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Loss: 1 − [cross entropy loss / max(cross entropy loss)]

Higher values indicate better performance across all metrics



Empirical results (test set)
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Discussion (matching prediction)
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Discussion (non-matching prediction)
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Sensitivity vs. Specificity
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App demo
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Conclusion and Outlook

• Efficientnet_v2_vae model consistently outperforms others

• vae component of model captures the pain feature effectively from the visuals of cow.

• For a robust model selection, we conducted a Bayesian statistical comparison. While no 
pair of models was found to be practically equivalent across all metrics, vit_vae and 
resnet_ae showed equivalence in AUC. 

• In contrast to transformer model, convolutional-based models deliver both accuracy and 
stability

• Misclassifications, segmentation, improving image quality, and expanding the dataset.

• Extending this work to video-based datasets could leverage spatio-temporal information 
for real-time pain detection at dairy farms.
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