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NIR NETWORK — ADM group

~
45 NIR instruments
managed from France
J
~N

170 NIR instruments
for animal nutrition

N
400 NIR instruments
inside ADM




Calibration transfer

 Problematic:
— Keep historic database
— Manage calibrations on multi instruments
— Manage calibrations on multi sites
— Semi-centralized organization over the world for local needs
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Calibration transfer : multi-instruments

Target = reduce the variability inter-instruments

Example : FOSS NIRS 5000 master to FOSS NIRS 5000 slave

e 30 cups at the same time

Reference
samples

\

J
. . . . N

e Create a standardization file (multiple)
e Apply the NIRS 5000 STD file on slave instrument )
<

e 10-20 external samples for validation

Validation




Calibration transfer : multi-instruments

e Target = keep the database performances and variability
e Example : FOSS NIRS 5000 to FOSS NIRS 5000
e With kit 30 cups
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Calibration transfer : multi-instruments

Target = reduce the variability inter-instruments
Example : FOSS InfraXact

e Mix of different instruments spectra in the
Methodology d ata ba se

J
e No standardization file applied A
e Repeatability file applied )
-

e 10-20 external samples for validation
Validation
J




Calibration transfer : multi-brands

e Target = keep the database variability and model performances

e Example : FOSS NIRS 5000 to BRUKER MPA
e Simple standardization (product)

Reference
samples

N
e 15 samples scanned 3 times on NIRS 5000 and MPA at the same time
y,
~
e Create a standardization file with the same wavelength range
e Convert the NIRS 5000 database into a MPA database
W,

* |Input at least 10% of samples scanned on MPA in the new database

e Build the calibration and validate with an external set of samples
Validation scanned on MPA




Calibration transfer : multi-instruments

e Simple STD or multiple STD from FOSS NIRS 5000 to FOSS DS2500
e Same mathematical traitement

External validation

NIRS 5000 DS DS

onsebl0l.eqga onmebl0l.eqa
nebl03.eqga

simple STD Multiple STD
NbEch.16  1-VR SEP 1-VR SEP 1-VR SEP
HUM 0,98 0,20 0,97 0,22 0,97 0,23
MAT 0,94 0,29 0,93 0,32 0,94 0,30
CELL 0,64 0,24 0,57 0,26 0,56 0,26
AMIDON 0,74 0,88 0,70 0,94 0,70 0,93

M=t

N
5]
7
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Calibration transfer : multi-instruments

FOSS NIRS 5000

Critere
BLE + TRITICALE* HUMIDITE
ALY PROTEINE
AMIDON

BRUKER MPA TRANSFERED
Critére
HUMIDITE
BLE + TRITICALE
PROTEINE
Entier
AMIDON

(e
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530

538

513

565

553

546

Moy

12,5
11,1

61,1

Moy
12,9
11,0

61,0

Min
8,5
8,0

56,5

Min
8,5
7,2

56,5

Max

16,5
16,0

65,5

Max

16,6

15,8

65,5

Dev.Std

1,33
1,21

1,71

RPD
5,73
3,87

1,93

Calibration
SEC RSQ
0,19 0,98
0,26 0,95
0,80 0,78

Calibration

RMSEE R2
0,24 0,96
0,32 0,93
0,89 0,72

Validation Croisée

SECV 1-VR
0,20 0,98
0,29 0,94
0,88 0,74

Validation Croisée

RMSECV R?
0,26 0,96
0,34 0,92
0,96 0,67



Network management




Network management : monitoring

e Target = manage the calibration monitoring

e Example : new technologies benchtop instruments (models for

raw materials, unground state)

Methodology

e Apply the same bias (specific
conditions, i.e. same environnement

Validation

N
e \alidation of an external set of
samples on the master instrument
Y,
N

J




Network management : monitoring

e Target = manage the calibration monitoring

e Example : new technologies benchtop instruments (models for
raw materials, ground state)

) i )
¢ VValidation of an external set of
samples ground on the customer
VEgeeelead  jnstrument )
N

e Apply the specific bias (due to grinding
or specific formula...)

Validation

J




Network management : monitoring

Networks Prediction models (NIRS DS2500) Summary Parameter Settings Links Licenses Moisture Compensation Slope/intercept
* €5 Upscience B Name Type P
(D intraact [ At By Volsse Chae PLS (51 forman) el e
» (D weks 052500 £ At Pettood Dbpeto2 PLS (151 format) i 7/ | Paramater | Sicoe M
(Dxos A 1,000 0,00
" AT Bovin Complet Suttate PLS (151 format)
CELL N 1,000 000
" AT Cpitre Bovin Suifate PLS (151 format)
- MM N 1,000 0,00
By Be PLS (151 format)
MAT W) 1,000 0,00
" By&w 80P PLS (151 format)
" By bie extrude Dbbex01 PLS (151 format) Instrument Siope/Intercept
£ by BMex PLS (1! format) 7 instrument Parameter | Prediction Model  Siope tercent Total Siope f  Total Intercept
[ ByComFees PLS (1S ) 052500 _ Demo UPSCIENCE _EN  AMI[N) By Ble 1,000 15 1,000 1%
[ By Oreche Bie LS (1911 ) NIRS DS2500 - Clent 1 AMITS) By Ble 1,000 050 1,000 050
E By Dreche Mais PLS (1511 ) NIRS DS2500 - Clent 2 AMI[N) By Ble 1,000 100 1,000 1.00
E By Graine Ge s0ja extrudée PLS (151 format) NIRS DS2500F - Chent 3 AMIN) By Bie 1,000 120 1,000 120
N
Networks Prediction models (NIRS DS2500) Summary Parameter Settings Links Licenses Moisture Compensation Slope/Intercept
» 5 Upscience [ Name Troe
(D infraxact [ TQ AR Volaie . DeveO1F PLSQSiform | Porameter Siope/inteccest
» (D NiRs 052500 [ TQFA Posson - Detago01F PLS (! for cal____dll__ B
(Dxos Fat [y 1,000 0,00
7 7O Mais Jaune - Demal2f PLS (151 forme
Fioer [%) 1,000 000
" TQ Remoutage - DereQ1F LS (151 form
Mosture [\] 1,000 0.00
[" 70 Son ce B - Deso01F PLS (151 formr
Proten[\] 1000 0.00
" 10500 ce Rz - DesrOIF PLS ()51 for
E TQ Tx Paimiste - Detpl2F PLS (1S! form
2 TQ TS0 - DetsIF PLS (0S4 form 7 nstrument Paameter  Preciction Model Siope Intercest | Total Siope [/ Total intercest
£ Ungrousd Biood Mesi - Defasg01F PLS (81 forre NRS 052500 Customer 3 Protein[N]  Ungrownd § Meal-DetsOIF 1,000 050 1,000 050
E Unground Com White - Demal2F PLS (151 form NRS 0S2500F - Customer 1 Protein [N]  Unground Soybean Meal - DetsO1F 1,000 0% 1,000 050
t’_‘ Unground Com Yeliow - Demal2F PLS (1S form NRS 0S2500F - Customer 2 Proten %]  Unground Soybean Meal - Dets01F 1,000 0% 1,000 050
E" Unground Feather Meal - DefapiO1F PLS (1S forme
" Ungrouns Fish Feed - DepsO1F PLS (151 form
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Conclusion & perspectives

e Network : multi-instruments, multi-brands

e More and more easy to transfer for benchtop instruments with
improvement of technologies and tools

e Remote support is easier

 Need to adapt the training regarding the customer
environnement and knowledge
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ANY QUESTIONS ?
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