Thesis Proposal in collaboration with the Department of
Veterinary Sciences

Computer Vision for Automated Calving Monitoring in Dairy Cows

Precision Livestock Farming (PLF) represents one of the fastest-growing fields in animal
production and agricultural technologies. The use of sensors, automated systems, and artificial
intelligence tools now enables the continuous monitoring of animal behaviour and welfare. PLF
is a highly interdisciplinary field that integrates expertise from different areas, including
veterinary medicine, computer science, computer vision, machine learning, and data analysis.

This thesis proposal focuses on the application of computer vision and deep learning techniques
for the automated monitoring of dairy cows during the pre-calving and calving periods. One
of the most critical issues in dairy cattle management is dystocia, namely difficult calving. This
condition may negatively affect the health and welfare of both the cow and the calf, while also
causing significant economic losses for the farm.

The project uses cameras installed inside calving pens to acquire continuous video recordings of
dairy cows during the pre-calving and calving phases. Through computer vision, pose estimation,
and deep learning techniques, it is possible to automatically analyse animal postures, movements,
and behavioural changes. The aim of the project is to identify behavioural patterns associated
with the approaching calving event and to develop early warning systems capable of
distinguishing normal calving from potentially difficult calving situations (dystocia).

The objective of the thesis will therefore be the development and optimization of algorithms for:

e automatic detection of dairy cows from images and videos;
e automatic tracking of animals inside calving pens;

e pose estimation and posture analysis;

e automatic recognition of pre-calving behaviours;



¢ development of algorithms for the early identification of dystocia;
¢ development of automatic alert systems.

The student will work with real datasets collected from commercial dairy farms and will have
the opportunity to use artificial intelligence and data science tools and libraries.

The thesis will provide interdisciplinary skills in computer vision, deep learning, machine
learning, video analysis, and precision livestock farming.

The thesis activities will be carried out within the collaboration between the Department of
Veterinary Sciences and the Department of Computer Science at the University of Turin
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