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Outline

*Value based marketing
*Trading on eating quality — MSA marbling a key trait
*Beef grading technologies being investigated

*Industry linkage and decision making = crucial for
commercialisation by industry!



Value based marketing
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Precision measurement
from paddock/pen to plate

» Predict quality and amount of final product

{ Conception Live Animal Carcase Retail Cuts Cooked Product}
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Trading on Eating Quality

Meat Standards Australia eating quality model
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Trading on Eating Quality

Meat Standards Australia eating quality model
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Trading on Eating Quality
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Trading on Eating Quality
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Trading on Eating Quality
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Trading on Eating Quality

Meat Standards Australia eating quality model

Description Format|] MName Input | ? Aaged cut | muscle GFRL SCT CFEN
Eztimated % Bos Indicus| % or X if doubt] EPBI (1] spinalis | SPNO#1
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Why is IMF% important?

Positive effect on beef palatability
Tenderness, flavour, juiciness

Describes about 15% of variation in consumer
EQ scores in beef

Its what the consumer eats

One of the few on-farm decision points to
improve eating quality

mia
* Young beef (<24 months old) British/Euro breed AT oG AUTIA

type production system

. . . Wleestock Data Link
Accurate + precise feedback is crucial P ——

S
Integrity Systems n Ila
A FAEAL & LYK AU LA




Trading on Eating Quality

Meat Standards Australia eating quality model

Description Format|] MName Input | ? Aaged cut | muscle GFRL SCT CFEN
Eztimated % Bos Indicus| % or X if doubt] EPBI (1] spinalis | SPNO#1
Animal ex Type MIFl Sex F tenderloin | TORD34
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Trading on Eating Quality

MSA 700 MSA 800 MSA 900 MSA 1000 MSA 1100

I RN nnnnnnnns

'f'-C\lCoo yright Meat & Livestock Australia Limited 2003
3 Yersion 20

Increasing number relates to amount and distribution



Visual Marbling

*Visual representation of intramuscular fat
(IMF%) at the grading surface (loin eye)

* Language of the Meat Standards Australia |
(MSA) grading system

* Subjective assessment of quantity and
distribution of IMF%




Visual marbling

_ Human estimated
“scores = error?

oo RPN
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Visual marbling

"Human estimated
“scores = error?
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Precision measurement
from paddock/pen to plate

» Predict quality and amount of final product

{ Conception Live Animal Carcase Retail Cuts Cooked Product}

e e e

Trading lacks
transparency?




Precision measurement
from paddock/pen to plate

» Predict quality and amount of final product

{ Conception Live Animal Carcase Retail Cuts Cooked Product}

political impetus

Trading lacks for change!
transparency?
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Precision measurement
from paddock/pen to plate

 Predict quality and amount of final product

Retail Cuts Cooked Product}

{ Conception Live Animal Carcase

3D Imaging

j

3D Imaing

Eating Quality:

I—iyperspectral MIJ camera

hvd

Synergy with Automation




Precision measurement
from paddock/pen to plate

 Predict quality and amount of final product
|

4 Systems to Benchmarking
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Deliverables - Eating Quality Objective

The development of TWO measurement systems
for Eating Quality by July 2020




Trading on Eating Quality

Meat Standards Australia eating quality model

CRN

MSA marbling

Description Format| Hame | Input | 7] | 2ag2d curt | nuscle GRL
Eztimated % Bos Indicus| % or X if doubt] EPBI (1] spinalis | SPNO#1
Animal ex Type MIFl Sex F tenderloin | TORD34
mone Growkh Promokent Teor TN HGP 1] tenderloin | TORDEZ
FAIIKF cd caler TNl MIFW 11 tenderloin | TOROEZ
Zaleard Nl S rd n cube roll | CUBD45
striploin | STAD4S
FinzcdFlush /M| RnFl n striploin | STP045
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IMF and Marbling = the

obvious place to start

INTOETF
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57T



Multiple devices being
tested!

DN

E+V Hyperspectral
(Frontmatec)

MEQ Probe

Visual
grading




Frontmatec Hyperspectral camera

2 x camera lens g \

Y
K

Wavelengths optimised
for meat and fat




Frontmatec Hyperspectral camera

* Trained and validated on approximately

800 carcasses
* Range in MSA and AUSMEAT traits

 Range in breed types
* Grass fed and grain fed

* Independent validation next

e AUSMEAT accreditation and
commercialisation




Frontmatec Hyperspectral camera

e @
* Validation precision .
* MSA marbling R2 = 0.67, RMSE = 63.6 o it 7
= S 7
* Some inaccuracy (bias) evident Z "
* Training on humans? z .
* Who is right? 2 400
* Highly repeatable and reproducible £ ... °:
;' y = 0.665x + 158.892
* Further algorithm development using 0- o
”perfect images" 0 200 400 600 800

. . . Visual MSA grading of MSA Marbling
* Determine what errors are linked to carcass presentation RN o~
' ‘A_ NS : : PR Y x : ’

* Improvements in prediction accuracy




E+V loin eye camera
Commercially available “grading station” iy il
camera ,

Installed in commercial abattoirs in
Australia

Outputs “real-time” MSA and AUSMEAT
traits

* Trained/tested on ~ 2000 carcasses
TEYS Cargill led project
AUSMEAT accreditation next (prototype)



Meat Imaging Japan (IJ)

 Used in Japanese Wagyu industry

* Objective measurement of marbling
percentage and distribution

 Multiple prototypes tested in
Australia

* lLarge dataset

e ~1600 images, 14 experimental groups

 Multiple breed types — Angus, Hereford
and Bos Indicus



Meat Imaging Japan (MIJ)

MIJ marble vs MSA marbili

Variation in precision anc

between datasets o
c 0
* Bonedust =
* Carcass quartering and camera position é
+  Low IMF <
e Surface moisture S E
S g
Optimised fat/lean image S
segmentation “

M1J modelling now to directly output
MSA marbling

 \Validation analysis pending

INg

accuracy i

Leave one out cross validation analysis
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Computed Tomography (CT)

E)i|0e6_080418.jpg 4 \ 25
P o
P 20 +
E .
& | e
- L
o 15 ° ®
b L
-
= o’
.ol *
* I ¢ RMSE =1.8
= ° R2=0.90
M ® @
-lg 5 o .0 ‘.:..o.
< [
o ® ’.’o%
i d Anderson et al. 2018. Meat Science.
0 ] | ] | ] ] | ] ] ] | ] ] J
0 5 10 15 20 25

Predicted intramuscular fat %



Where to next! Chemical Fat%!

An alternative to marble score




Where to next! Chemical Fat%!

An alternative to marble score

* Objective measurement trait
e “gold standard trait” to calibrate devices

* Could be used to “normalise” graders marbling scores

* Allows comparison between devices across plants,
days, operators



Human graders drift substantially over time

70

e 1 38 8{ Chikushi model)
60 = = =159§

'
1998 .

— = 2000 .
50 .

= = 2004 . .*

40

Crude fat (%)

30

20

10

1 2 3 4 5 6 7 8 9 10 11 12
Japanese Beef Marbling Standard numbers

Figure 3 Correlation between Japanese Beef Marbling

Standard numbers and crude fat content in the M.

longissimus thoracis from Japanese Black steers from
Horii et al. 2009 1996 to 2004.
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MSA dataset analysis- MSA marble vs IMF%
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- Where most data exists - 3100 observations Mma rbllng



Ity

ing quali

t

ing explain ea

IMF and Marbl

32 CMQ4 uits

X

25 CMQ4 units

90

@

80

70

70

CMQ4 =40.4

] o o] =]
o L = [4p]

(00T-0) tOIND

20

10

10 12 14 16

Chemical IMF (%)

200 300 400 500 600
MSA visual marbling

100

™~
N
™~
I
=
[
L
N
=
oc

RMSE = 11.898




Chemical IMF% as the calibration trait
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Chemical IMF% as the calibration trait
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Chemical IMF% as the calibration trait
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But....require AUSMEAT approval
first!

Control trade descriptions

AUSTRALIAN INDUSTRY LANGUAGE AND S
Accreditation standards

STANDARDS COMMITTEE

requirements
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But....require AUSMEAT approval

CAL' BRAT'ON Control trade descriptions

Accreditation standards

VALIDATION requirements
B U SI N ESS R U LES Approve technologies for use

= INDUSTRY LED!

COMMERCIAL ROLL OUT

REGULATION




Summary

Australian beef industry is investing in the development of
grading technologies

Development of two devices for beef and lamb industry
required by mid 2020

Challenges exist!

Shift to Chemical IMF for training

Require AUSMEAT approval to be used for commercial
grading and trade

Disruption to industry minimised by using existing traits
and data systems (MSA)



Thank you!

Department of
Primary Industries

NSW

GONTERRENT

f;;\l 5 ARDI SOUTHAUSTRALIAN

&) RESEARCHAND
255 ) ) DEVELOPMENT
wgam 5l IMNSTITUTE

O - el

Australian Government

Department of Agriculture

mrenme: AMPC [2lefg’d FRONTMATEC

o) Department of (l E}
Ja ) Agriculture and Food a
ficls H

ARVEY (JBS) mia 1 Murdoch  Pork

UNIVERSITY

............... MEAT & LIVESTOCK AUSTRALIA

n CART,

| &

73 THE UNIVERSITY
) vADELAIDE
LA 4

THE UNIVERSITY OF

MELBOURNE

vom



