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Automated body score assessment for dairy cows using depth image processing
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The body condition score (BCS) is the most helpful system available to dairy farmers to
assess the nutritional status of cows, as it indicates the body fat levels of the animals. Body
condition assessment of dairy cows can be used as a management tool for feeding,
reproduction, health, and longevity of the herd. However, observers' assessment of body
condition can be considered a subjective method, which may contain biases and
disagreements between assessors, making the observational method less accurate. Thus,
more objective and automatic systems using image processing can be considered
alternatives for obtaining the body score. Imaging allows for obtaining the score of more than
one animal at the same time, besides being possible to obtain such information remotely,
being considered a non-invasive and non-stressful system for the herd, being possible to
adopt such a tool in real-time. Therefore, the present work aimed to develop an automatic
system for obtaining the body score of dairy cows through depth images. An Intel RealSense
depth sensor was installed above the corridor of the passage of the animals to the electronic
scale to collect images of forty animals. Then, an image-processing algorithm and extraction
of animal surface area, projected volume, average animal height, and minimum and
maximum body lengths were developed. Subsequently, the extracted data were correlated
with the body score, obtained manually by observers during image collection, through a
machine learning model. In that model, the body dimensions were used as the input source
and the body score as the output. The score observed ranged from 2 to 4.5. The preliminary
results of this study revealed an R? of 0.75 and an average error of 4%. This R? value can be
explained by the small number of images used for each score. However, it should be
emphasized that the initial model presented a relatively low error compared to the manual
classification. Thus, it is possible to confirm the tool's potential to correctly and automatically
evaluate the body score of the animals, especially after the insertion of the next steps for the
improvement and performance of the model and inserting a more significant number of
animals into the analysis.
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