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Automatic measurement of cow rump width based on precise
segmentation of point cloud

HONG Xing,JI Jiangtao * ,DUAN Yijie, ZHANG Ruihong, GAO Song

(College of Agricultural Engineering, Henan University of Science and Technology , Luoyang 471003, China)

Abstract ; [ Objectives ] Rump width is an important criterion for the growth and reproduction of dairy cows,but it is still mainly
measured manually, which is time-consuming and laborious, and easy to be affected by subjective factors. An automatic measurement
method of rump width of dairy cows based on precise segmentation of point cloud was proposed in this paper. [ Methods] A depth
image acquisition system was set up to process the original data, and density-based spatial clustering of applications with noise
(DBSCAN ) method was used to remove the background around the cows. Based on PointNet++ neural network, the cow ischium
nodule was segmented and the rump region was obtained. The contour of the rump area of the cow was detected,and the position of
the ischium nodule was determined by the depression between the ischium nodule and the tail,and the rump width of the cow was
calculated. [ Results] AP, (average precision at intersection over union threshold of 0.50) of point cloud segmentation model reached
94.2% ,the maximum absolute error of body size measurement was —5.53 cm, and the average relative error was 5.84%. The absolute
error of cows in the natural drooping state was within the range of —2.02-2.22 cm, and the average relative error was 3.79%.
[ Conclusions ] The method presented in this paper had the best effect when the tail of the cow drooped naturally,and could realize
the automatic detection of the rump width of the cow well.
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