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Objectives 
The goal of this project is to automate or facilitate the detection of lameness in cattle. To 
accomplish this goal, the objectives are to collect videos of walking cows, extract 
spatiotemporal features, and build a deep neural network to identify instances of cows’ head 
raising, head drooping, and arching of the back. 

 
Materials and methods 
We built a deep residual neural network inspired by current algorithms for stance (or posture) 
estimation of moving humans and animals. Video streams were collected from cows to build 
an audiovisual data repository for training and testing our model. The recorded videos were 
saved in .mp4 file format and transformed into skeleton sequences. The video data was 
preprocessed and cleaned to remove redundant segments. Each video was trimmed into smaller 
video frames using the ‘TensorFlow Object Detection Application Programming Interface’ 
and the ‘OpenCV’ programming platform. Image frames were extracted from the training 
videos and saved in a .csv file along with their corresponding tags. Data labeling was done in 
presence of an expert. The training dataset was created based on the Pandas data frames that 
contained the labelled information. The model was trained using the ‘TensorFlow’ open- 
source environment for subsequent estimation of cows’ stance in the validation data set. 

 
Results 
We used a marker-based system to label distinct key points on the body of individual cows, 
including the known markers of lameness such as the hooves, limb joints, and arch on the 
back. We extracted 24 key points from the image sequences of each video recording using a 
graphical user interface (GUI) written in ‘wxPython’ software. Additionally, we extracted 
coordinates along the cows’ body during walking. The extracted key points and coordinates 
were used to generate the movement trajectories of the cows’ left forelimb, left hindlimb, right 
forelimb, right hindlimb, pelvis, and head. The analyzed data was used to train the 
classification model and to obtain the class distribution. The model prediction has a normal 
distribution around the true labels for the different classes, suggesting that our model 
performed satisfactorily. The confusion matrix displayed the predicted values, actual values, 
and the precision of classification results. We also analyzed the confidence in classifying the 
different body parts. Most of the body parts achieved a high degree of confidence, especially 
the cow's nose and eyes. Thereafter, the probability of lameness for each limb was estimated 
and an overall lameness score was calculated. We tested our model on several videos of 
walking cows having varying degrees of image quality and resolution. The training/validation 
loss functions and accuracy curves were obtained for a dataset containing 1000+ samples, and 
a reasonably high accuracy was achieved. Our model gave the best prediction scores for 
videos having a single cow walking from left to right and the model's loss function was low in 
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these cases. We are currently working to address certain challenges in the present model, such 
as the difficulty in tracking multiple cows, analyzing videos with irregular cow movement, and 
differentiating between locomotion scores of 1 and 2 in cows. 
 
Conclusions 
Our deep learning model was able to extract key features from video streams to delineate the 
visual indicators of lameness with reasonable accuracy, such as instances of cows’ head 
raising, head drooping, and arching of the back. The amount and quality of video data had a 
significant impact on the model performance. There is scope for further refinement of the 
model with higher volume of good quality videos, particularly those depicting specific 
behavioral traits associated with lameness. 
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