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Abstract. Body weight of livestock is a crucial indicator for assessing feed requirements and nutritional status. This
study was performed to estimate the body weight of Korean cattle (Hanwoo) using body volume determined from
three-dimensional (3-D) image. A TOF camera with a resolution of 640x480 pixels, a frame rate of 44 fps and a field
of view of 47°(H)x37°(V) was used to capture the 3-D images for Hanwoo. A grid image of the body was obtained
through preprocessing such as separating the body from background and removing outliers from the obtained 3-D
image. The body volume was determined by numerical integration using depth information to individual grid. The
coefficient of determination for a linear regression model of body weight and body volume for calibration dataset was
0.8725. On the other hand, the coefficient of determination was 0.9083 in a multiple regression model for estimating
body weight, in which the age of Hanwoo was added to the body volume as an explanatory variable. Mean absolute
percentage error and root mean square error in the multiple regression model to estimate the body weight for validation
dataset were 8.2% and 24.5kg, respectively. The performance of the regression model for weight estimation was
improved and the effort required for estimating body weight could be reduced as the body volume of Hanwoo was
used. From these results obtained, it was concluded that the body volume determined from 3-D of Hanwoo could be

used as an effective variable for estimating body weight.
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Fig. 1. The schematic diagram of three dimensional image acquisition system used in this study.
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Fig. 2. A preprocessing flow for three-dimensional image.
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Fig. 3. Top-view depth image of Hanwoo (a) a raw image; (b) segmented image.
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Fig. 4. Images for body volume of Hanwoo displayed by (a) point cloud data; (b) grid data.
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Table 1. Age and body weight of Hanwoo sampled in this study.
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Age (year) Number of samples Ratio (%) Body weight (kg)
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