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 Enhanced Feedback – it’s 
getting closer! 

Graham Gardner



Outline

• Objective measurement focus – lean meat yield and eating quality.

 1. IMF% trait for Beef. 

 2. Microwave deployment for lamb GR and IMF

 3. DEXA update… Lean Meat Yield% and eating quality.



True Carcass Value

Carcass value ($) = Wt retail cuts (kg) x Value of the cuts ($/kg)
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•Predict quality and amount of final product

Conception Live Animal Carcase Retail Cuts Cooked Product
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Creating value from better measurement
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Intramuscular Fat Percentage 

(IMF%)

A new trait for beef

Chemical

fat%
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MSAmb vs IMF on CMQ4

25 MQ4 units 

R2= 0.27

RMSE = 

11.898 

R2= 0.32

RMSE = 

11.737 

32 MQ4 units 

Stewart et al. 2021. Meat Science



What is IMF%?

Lab NIR

Soxhlet

Freeze Dry &

Homogenise



Intramuscular Fat %
A new trait for beef
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Beef MSA

Convert IMF% into visual marble score
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Stewart et al. 2024. Meat Science, 109573.



Visual scores don’t go high enough!

AUS-MEATmb 9 = 28 IMF%

+30 IMF%



Visual scores don’t go high enough!

52%
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71%
60%



Convert IMF% into visual marble score
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QFOM - Rib-eye Camera



Microwave tissue depth



Microwave tissue depth

Generation 1

Generation 3

Generation 4 Generation 5

Generation 2



Predict

Microwave Scan at GR-site

GR tissue depth

GR KNIFE



Microwave GR tissue depth

Marimuthu et al. (2024). Ultra-wideband microwave precisely and accurately predicts sheepmeat hot carcase GR tissue depth. Meat Science, In Print.
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Microwave GR tissue depth

R² = 0.97
RMSE = 1.05 
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GR tissue depth (mm) - Measurement 2 

Within device comparison Between device comparison

Marimuthu et al. (2024). Ultra-wideband microwave precisely and accurately predicts sheepmeat hot carcase GR tissue depth. Meat Science, In Print.
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Predict

IMF%

Microwave Scan at C-site

Microwave predicted IMF%



Microwave predicted IMF%
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Microwave predicted IMF%
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V&V Walsh
      (Lamb IMF & GR)

TFI Tamworth
(Lamb GR/IMF)

Tallangatta
                      (Lamb IMF)

JBS Brooklyn
                         (Lamb IMF)

JBS Bordertown
                     (Lamb GR)

Microwave commercialisation

JBS Cobram
                         (Lamb IMF)



DEXA for carcass composition



DEXA images for driving robots



Fat score predicting carcase fat percentage
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“the gold standard”

DEXA calibration – nucleus flock



WAMMCO calibration
DEXA predicting carcase fat percentage

R² = 0.9383
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WAMMCO calibration
Fat score predicting carcase fat percentage
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Before After

Improved DEXA bone detection
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IMF%

DXA lean
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NIR probe 

Microwave IMF
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Cuts-based lamb MSA 
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Beef DXA 
We were confident it’d work….



DEXA predicting beef CT LMY

Calnan et al. (2020). Meat Science
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CT Scanning

Chiller measuresAnimal selection, 
N = 132

DEXA data – Teys Lakes Creek

• CT Lean%

• CTFat%

• CT Bone% 

DEXA scanning

Cut into 15 
sections for CT



CT LMY Trait in Beef



DEXA data – Teys Lakes Creek



DEXA data – Carcase selection
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Beef DEXA predicting CT

CT Fat%

DEXA 
prediction

R² = 0.93
RMSEP = 1.09 
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Williams et al. (2018). ICOMST

Ribfat predicting beef CT Fat%
(6 data sets)

Rib Fat Depth & Carcase 
Wt



Beef DEXA predicting CT

CT Lean% R² = 0.7538
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Teys Rockhampton
(Beef DEXA)

WAMMCO
      (Lamb DEXA)

TFI Tamworth
(Lamb DEXA)

GMP Gundagai
                      (Lamb DEXA)

JBS Brooklyn
                         (Lamb DEXA)Frewstal

                      (Lamb DEXA)

JBS Bordertown
                     (Lamb DEXA)

DEXA commercialisation roll-out

Wagstaff
                  (Lamb DEXA)

JBS Cobram
                         (Lamb DEXA)



Conclusion

1. Enhanced beef marbling trait (IMF%) is coming. 

 2. Microwave for lamb GR and IMF being deployed in WA

 3. Beef DEXA works!

 4. DEXA may predict eating quality in sheep.
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Microwave
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SOMA NIR device
3.5 to 8 IMF% 

MEQ Probe
1.7 to 7.5 IMF%

DEXA
49 to 65 CT lean% 
11 to 37 CT fat%

12 to 25 CT bone%
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???

CT Lean%



Closing slide





Microwave GR tissue depth

R² = 0.97
RMSE = 1.05 
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GR tissue depth (mm) - Measurement 2 

Within device comparison Between device comparison

Marimuthu et al. (2024). Ultra-wideband microwave precisely and accurately predicts sheepmeat hot carcase GR tissue depth. Meat Science, In Print.
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Predict

CT

Microwave Scan at C-site

Carcase CT composition



Carcase CT composition
Predict

CT
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Marimuthu et al. (2024). Ultra-wideband microwave precisely and accurately predicts sheepmeat hot carcase GR tissue depth. Meat Science, In Print.
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Carcase CT composition
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