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The Australian lamb and beef industries currently use single point measures of fat depth (P8 
and rib fat in cattle) or tissue depth (GR site in sheep) to reflect lean meat yield of a carcase 
(Williams et al, 2017). These measures have poor precision and accuracy for predicting lean 
meat yield, eroding the transparency of livestock trading in the Australian industry. Hence 
trading is based largely on carcase weight alone, thus eliminating any price signal for carcase 
composition. 
Therefore a project has been initiated called the Advanced Livestock Measurement 
Technologies project which aims to accelerate the development of technologies that can 
measure both eating quality and carcase composition within Australian abattoirs. 
A number of lean meat yield technologies are being developed, key among these being dual 
energy x-ray absorptiometry (DEXA). In lamb this system has demonstrated excellent 
precision for measuring carcase composition. Trained against computed tomography (CT), 
the precision for determining CT fat% demonstrated a root mean square error of 1.31 (Fig. 
1). Validation testing demonstrated little bias, with only small differences shown across the 
fattest and leanest breed types, at the extremes of breeding values, or between slaughter 
days, with all of these biases less than 1 CT Fat% unit. There were also no effects of 
processing factors like spray chilling, temperature, or time after slaughter. 

  
Figure 1. Association between actual CT Fat% versus 
DEXA prediction of CT Fat%. 

Figure 2. Association between actual round weight 
versus DEXA prediction of round weight. 

 

During the DEXA calibration phase, a subset of genetically and phenotypically diverse 
carcases (n=200) were boned-out enabling a broad range of commercial cuts weights to be 
estimated from the DEXA measurement. The precision of these estimates were high, with 
the prediction of most commercial cuts demonstrating R2 values in excess of 0.85, as 
demonstrated by the prediction of round weight (see Figure 2). Supply chains that can 
accurately estimate the weight of commercial cuts prior to bone-out will have the capacity 
to optimise the selection of cuts procured to maximise profit from each carcase. 
Development of the DEXA system is also underway in Beef, taking a similar approach to 
lamb DEXA in hardware design and calibration across genetically and phenotypically diverse 
animals. An early prototype DEXA design has shown good precision for predicting CT Fat%, 
with further work planned once a commercially installed device is available. Plans are in 
place to implement DEXA across the Australian lamb and beef industries, and will enable 
more accurate carcase feedback to producers, optimised processing decisions, and future 
value based trading that reflects both the quality and quantity of saleable meat in the 
carcase.  
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