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MEATMASTER Il FOSS
DEDICATED X-RAY INSTRUMENT FOR MEAT PRODUCTION

>
A Dual energy instrument with xray camera <
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MEATMASTER II FOSS
APPLICATIONS AND MODEL BUILDING

A The LE and HBEutput is highly nonlinear with meat height

A This clashes with the customers need for a solution that is robust and works on varying meat heights and/or applications

Up to 38 tons
per hour of
fresh, frozen or
packed meat

Trimmings
Meat in boxes

A This is solved on MMII with one global fat and weight model based on @
constructed samples (samples with fixed height and fat content) B S8

A Sothe modelisNOTd cugf " qp" at gc n &OTupdaied angauegutap f —

basis, i.eunwanted variation can NOT be fixed by just including more samples
- very different from the usual spectroscopic (FIR, NIR setup)

LE

HE
abs abs

A So drift and hardware variation must be handled outside the model

n n n " - n 1) Combine LE and HE, e.g. LE-HE? and LE2/ HE2
A DWV q p g 0 q f g n k u e q X g t k p I cnn crrah k e 2) Variable selection of combinations

and_r n d_{CLﬁrént mode|s iS from 2014] 3) Make PLS on selected combinations
Method is pattented (US 6600805)
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INSTRUMENT DIAGNOSTICS AND ADJUSTMENT FOSS

A Check samples are part of the instrument diagnostics and adjustment dMeatMaster ||
A Low fat (~9% fat) and high fat (~40% fat) check sample available (plastic phantoms)
A Low fat check sample also contains bone and metal phantoms for check of FOD (foreign object detection)

A Usage of the check samples
A Daily verification : Check samples are advised to be run daily to verify that instrument is wellerforming

A Instrument adjustment: Check samples are used to adjust the instrument after repair andaintenance (e.g. xray
ugwteg"gzejcpig+."k0gO0O"vjg"wug"qh"ejgem"ucorngu"ocmgu"|
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REFERENCE MEASUREMENT AND DRIFT CORRECTION

Instrument requirements:

A Reference measurement on MMII requires an
empty conveyer, i.e. breaks in production
needed

A A new reference is usually required at every 30
60 min on a stable system but more frequent
during warm up (morning hours after
washing/cleaning)

Solution:

FOSS

Customer requirements/wishes:

A An instrument that can run for a as long as
possible without having to pause production for
doing a reference measurement

A Notification when actions are needed

A TheMeatMaster Il has abuilt-in drift surveillance and correction, i.e. the system is automaticallyorrected eliminating

the need for a too frequent reference measurement

A The system notifies when a new reference is required, i.e. when the drift is too large to be corrected



DRIFT SURVEILLANCE AND CORRECTION - IN PRACTICE FOSS

Instrument # 1, high fat check sample

A The drift correction onMeatMaster Il ensures R rrrerre— | |
that the instrument can usually operate hours 43 ||~ Without drift correction .
without having to stop for a reference o waming M
measurement 3 |

A The surveillance of drift ensures that the user
is prompted for a new reference when it is 39, - 15 o ” o 0
needed
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DRIFT SURVEILLANCE - CUSTOMER SUPPORT FOSS

AC"ewuvgogt"ykvj"vjtgg" OOK K Nju " eqor n ¢ k rift pa mr_rcbtqu_" o
drift over the day on Instrument B InstrumentA InstrumentB InstrumentC

A Instrument B showed a much larger drift that
turned out to be caused by large temperature
variations around the instrument (verified by
temperature loggers)

Normalized drift

A So Instrument B needed more frequent reference

measurements than A and C, but as these were SEREEEEEE N

not performed the customer experienced drift on SRR |

predictions EEEEEE N TN N R T
o 2 s 7 [ T PO

_ _ _ _ Measurements
A Fix was to explain the situation to the customer

and emphasize that a request of a new reference
measurement should be followed in order to Measurements
maintain good performance within one day




MEATMASTER Il - VERIFYING PERFORMANCE FOSS
REFERENCE METHOD

A Customers need reassurance that th&leatMaster Il measures correct, i.e. according to the reference

A Correct labelling of fat content is extremely important for profit Ljif labelling is off then profit can be lost and claims came made that
delivered product is not acceptable according to fat content

A In many cases the reference is Boodscari Foodscan2 (NIR) instrument placed as an dine solution in the production
A Foodscari Foodscan2 operates with a global robust fat model on meat (plugand-play solution)
A FoodscariFoodscan2 operateson minced meat, i.e. measuring on a bigger volume without no additional treatment

- vocnngt"gttqgt"vjcp"htqgo"Aygv ejgokuvt{d"cpcn{uku"*hcv"gzvtcevk

Acceptance Itegt 40 Foodscan versus MMII - fat performance
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MEATMASTER Il - VERIFYING PERFORMANCE FOSS
SAMPLING

A OnMeatMaster Il the prediction of fat and weight is based on the total volume of meat passing through the analyzer, i.e.
the sampling error is eliminated

A However, to carry outa validation, sampling is necessary, and requires representative samples to be taken for the reference
analysis

JUYNSY3IW ONOA3S SJILATVNY

MeatMaster I , Sampling//mincing  Procedure
N samples in : : Foodscan?2
, 3 repeats . Mince the total sample using a 3mm hole plate

Mix the minced meat for 6minutes
Take 10 random susamples from this mixture, adding

up to a total weight of 1300 g

Mix and mince these subsamples using a Znm hole
plate

Take one or several suilsamples from this sample for
referenceanalysis

AHgt "kpkvkcn"xcnkfcvkgp"adavgvecn"ucornga"tghgtu"vg"ukping"oc

A For ongoing batch validation it is recommended to take out smaller samples throughout the whole batch and then go to
mincing



MEATMASTER Il - VERIFYING PERFORMANCE
SAMPLING ON BATCH LEVEL

A Sampling from larger batches is
problematic and can be the main cause
for discrepancies between the MMII
and the Foodscan

A In the case shown a customer has two
procedures for sampling
A Sampling done by operators
A Sampling done by QA

A Error between the two sampling
procedures is only slightly lower than
between MMII and Foodscan

A So sampling can be the limiting factor
for proving MMII performance!
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FOSS

A The xray solution (MeatMaster II) is the optimal choice for high
throughput applications in the meat production

APgv"cp"gcu{"vgejpgngi {"dwv"kv"ogcu\

A Model building is very different from NIR, but one global model
dt kpi u"vjg"kpuvt woangrwvni x{ga { " enqguzg"’

A Check samples are important in terms of performance verification
and instrument adjustmentLja tool for bringing the instrument back
vg" Apgqt ocna

A Build-in drift correction and surveillance is key features for providing
stable predictions Ljthough instruction must be followed

A Verification of performance against a reference method is needed to
convince customer that output is correct

A Choice of reliable reference methodfFoodscar) and sampling procedure
Is crucial for proving performance

A Bad sampling can ruin everything!



