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INTRODUCTION 

 

Three experiments were carried out in late Febuary / early March of 2018 at the JBS Bordertown 

facility in South Australia. The experiments were carried out over 3 days, and included the use of 70 

lamb carcasses and the online DEXA scanner. 

 

Experiment 1: 

 

This was a continuation of a previous experiment, expanding on the repeatability study performed 

last year (see October 2017 report). This experiment used 10 carcasses per session, with one session 

performed in the morning prior to production, and one session preformed in the afternoon, 

immediately after production. Each session had the 10 carcasses run through the DEXA scanner 5 

times, with a synthetic phantom running through at the beginning of each of the 5 runs. This was 

repeated over three days, for a total of six sessions. 

 

Experiment 2: 

 

This experiment involved scanning 30 carcasses with the DEXA scanner once per day. This was 

performed in the afternoons, following the conclusion of the above experiment on a given day. This 

was performed three times over three days. 

 

 

RESULTS 

 

Experiment 1: 

 

Please note that the results for this experiment are still undergoing scrutiny. 

 

Below are the DEXA value results obtained for each of the six sessions. There are 10 carcasses per 

session, and all 5 runs are included in each graph. 

 

 

 



 
 

 

 

 

 

 

 
 

 

 



As can be noticed, there is very good repeatability across all sessions in terms of the DEXA scanner 

and algorithm producing the same DEXA value for each carcass. 

 

An important note is that sessions 3 and 4 (AM and PM sessions respectively), and sessions 5 and 6 

(AM and PM respectively) contain the same carcasses. This was done to compare the morning and 

evening results of the DEXA scanner – to detect daily drift. 

 

When session 3 and 4 are placed within the same graph, we can see that there is a discrepancy of the 

morning and evening results. Here, session 3 are the results in the lower region of the graph, and 

session 4 above. 

 

 

 
 

 

These results clearly demonstrate a fixed shift in DEXA value between the morning results to the 

evening results. This is also evident in the comparison between session 5 and 6 (6 is low line, 5 is high): 

 

 



 
 

 

In contrast to sessions 3 (AM) and 4 (PM) where the PM values for the same scanned carcases were 

higher, session 5 (AM) and 6 (PM) show the opposite arrangement for the same scanned carcases. In 

this case the PM scanned carcases had lower values than the AM scanned carcases. This highlights 

that this calibration effect is not a simple “upward drift” in detector readings. 

 

To adjust (calibrate) for this difference we used the R-values from the synthetic phantom that was 

scanned at the start of each run to normalize the carcase images. This adjustment was applied to the 

images from sessions 5 and 6. It is important to note that the images from sessions 5 and 6 were both 

captured immediately after a full system calibration, ensuring that the un-attenuated region of these 

images were consistently reading 4096. As can be seen from the figure below, this adjustment 

completely reconciled the differences between the two sessions.  

 

 



 
  

 

This same adjustment was then applied to the data from sessions 3 and 4. However, in this case it is 

important to note that only 1 full system recalibration was undertaken, done immediately prior to 

scanning the carcases in session 3. Thus the session 4 scans were captured after an entire days 

operation with no full system recalibration preceding it. In this case the adjustment relative to the 

synthetic phantom did not fully reconcile the differences between the two sessions, as can be seen in 

the graph below. 

 

  
 



It is important to note that immediately after the Session 4 (PM Session) scans were complete, a full 

system recalibration was performed, and a sixth scanning run of the carcases in this session was 

undertaken. DEXA values were normalized against the synthetic phantom and in this case it fully 

reconciled the differences between scanning sessions 3 and 4. The values from this sixth run in session 

4 are shown on the graph above, fitting closely within the cluster of lines captured in session 3. 

 

From the results above it is clear that the full system calibration, which effectively sets the un-

attenuated region to a fixed value of 4096, is an important requirement to ensure that repeat scans 

across time align. On this basis our last test was to apply a final correction to the images from session 

4, in which a full system calibration had not been undertaken. In this case a region of interest was 

selected from pixels in the un-attenuated region surrounding the carcase image. The average of these 

pixel values was used in place of the fixed value of 4096 representing the un-attenuated pixel value in 

the formula calculating R-values as shown below. 

 

(R = ln(ILow/AirAtten) / ln(IHigh/AirAtten));   

Where:  ILow represents the pixel value in the low energy image (ZnSe Photodiode) 

IHigh represents the pixel value in the high energy image (CsI Photodiode) 

AirAtten represents the pixel value corresponding to the un-attenuated photons within each image 

that have passed through air only (adjusted to 4096).   

 

After applying this correction and normalizing the DEXA values against the synthetic phantom we were 

then able to fully reconcile the differences between scanning sessions 3 and 4. The only exceptions to 

this were for just two of the data points in session 4, representing just 2 out of 50 images that could 

not be reconciled. It is not immediately clear why these two data points were outliers to this 

correction, and may be due to random sampling bias in the un-attenuated region of the image. 

 

 



 
 

 

These results lead us to conclude that the calibration of DEXA values can be undertaken relative to a 

synthetic phantom, although detector drift must also be accounted for either through regular system 

recalibrations or through continuous monitoring of the un-attenuated region of the images. We are 

currently uncertain of the frequency of both synthetic phantom and system recalibration required. 

This will need to be determined through future experiments. 

  

 

Experiment 2: 

 

Scanning runs for experiment 2 were always undertaken in the morning immediately after full system 

recalibration. When each set of 30 carcasses are placed on the same graph, we can see that not all of 

the days line up perfectly (when looking at R-values of carcasses): 
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When the synthetic phantom contained in each session is used to adjust the rest of the carcasses, we 

end up with almost identical R-values for each carcass for each day: 

 

 
 

 

 

 

 



 

Key Conclusion 

 

A two point calibration relative to air (un-attenuated/clear-field region) and a plastic synthetic 

phantom can be used to ensure repeatability of DEXA scan results. This has been shown across the 

duration of 1 – 3 days. 

  

 

FURTHER RESULTS PENDING 

 

As the data analysis from these experiments is ongoing, there are a few results that will be available 

soon, however are not ready for publication in this report. These include: 

 

 The quantification of the ‘warm-up’ effect at the start of production. The initial findings show 

that it is present, however the following investigations may or may not negate the presence 

of this effect. In the event of a presence of a warm-up effect, it appears to be small enough to 

not affect the DEXA values of the carcasses. 

 Quantification of height effects along the length of the detector. Early analysis suggests that 

these are small. 

 


