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Abstract – The evaluation of the hot carcass weight of the cattle is an important parameter in animal production processes. 

The objective of this work was the development a sensor system based on laser scanner to estimate the hot carcass weight in 

advance. An experiment with 55 Nellore cattle confined was performed for allowing the 3D scanning of the dorsal part of 

which animal. A filtering algorithm and a predictive model based on artificial neural network were developed for estimation 

of hot carcass weight thirty days before slaughter. The correlation between the measured and estimated carcass weight was 

0.9, evidencing the potential of the proposed platform as a non-invasive tool for estimating the carcass weight. 
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I. INTRODUCTION 

 

The possibility of estimating carcass weight weeks before slaughter has a great potential to contribute to increased profits 

for managers [1]. Earlier, some in vivo methods used animal body measurements for estimating live and carcass weight 

[2][3]. At present, some estimating live weight methods based on non-contact measurements are being investigated to 

avoid the stress behavior of animal. Specifically, the use of digital images captured by cameras has been successfully 

applied [4][5]. However, one of the challenges of using such technologies is the sensitivity of cameras to change in 

luminosity mainly in outdoor applications. In this case, laser scanner has potential of being used due to it uses emitted 

light, so it works independent of the ambient light. In addition, laser scanning approach provided more accurate results 

than image-based modeling [6]. The objective of this work was the development of a sensor system to estimate the cattle 

carcass weight based on body measurements by laser scanning during feedlot.  

 

II. MATERIALS AND METHODS 

 

A sensor platform based on a two-dimensional (2D) laser scanner associate with an encoder for allowing the three-

dimensional (3D) scanning of the dorsal part of 55 Nellore cattle confined generating a cloud of points. The platform 

was installed at 3.0 meters from the floor in the access corridor of a cattle crush. Thirty days after the measurements, the 

animal were slaughtered and the weight of the hot carcass were measured. The cloud of points of each animal was 

manually filtered through the CloudCompare software (www.cloudcompare.org) to remove the points of objects from 

the scene and the points related to the head and the lower parts, keeping only the points of the back of the animal. An 

algorithm was constructed using Matlab software (The Mathworks Inc., Natick, USA) applying the functions “delaunay” 

and “convhull” for obtaining the cattle rump height Hr and the area of the dorsal top view in plane projection (Ad). 

Finally, a predictive model based on artificial neural network was developed for estimation of hot carcass weight (Cw). 

The neural model was non-feedback architecture, multi-layered and supervised learning. The supervised training was 

done with 60% of the data, taking as inputs the variables Hr and Ad to estimating the Cw output. The Levenberg-

Marquardt method and a maximum of 1000 iterations were used for the training. The 10% of the data were used for the 

validation step and the remaining 30% for the test step (unseen data). The predictive model performance was evaluated 

by comparison between the estimated and measured values using the linear correlation (r).  

 

III. RESULTS AND DISCUSSION 

 

The Figures 1a and 1b illustrates respectively the 3D scanning and top view in plane projection of the cattle dorsal part 

after the process of manually filtering of the cloud of points. It is highlights the parameters Hr e Ad that are provided 

automatically by the developed algorithm.  

 

 



   
(a)                                                                              (b) 

Figure 1. Cloud of point of the cattle dorsal part: (a) 3D scanning highlighting the rump height point - Hr; (b) the top view in 

plane highlighting the 2D area - Ad. 

 

The result of the comparison of the Cw between measured and estimated value for all data is shown in Figure 2a (r= 

0.88) and reinforces the feasibility of the proposed model. The Figure 2b is related to the unseen data (30%) of the test 

step. It presents linear correlation of 0.92 and shows the generalization capability related to its ability to have a persistent 

performance on unseen data. 

 

    
(a)                                                                              (b) 

Figure 2. Relationship between estimated and measured carcass weight for (a) 100% of data and (b) 30% of data for test step.  

 

IV. CONCLUSION 

 

A sensor platform associated and a predictive model based on artificial neural network was proposed and evaluated for 

assessing the cattle hot carcass weight. The positive correlation between the measured and estimated carcass weight 

evidences the potential of the proposed platform as a non-invasive tool.   
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