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Near-infrared (NIR) spectroscopy
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State-of-the-art vs miniature spectrometers
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Signal-to-Noise Ratio (SNR) and Dynamic Range (DR)
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State-of-the-art spectrometers

Average SNR values for state-of-the-art spectrometers
* in ideal conditions, for a maximal dynamic range
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FPredicted Transmitance Fat

State-of-the-art spectrometers

Fat Prediction vs Reference Protein Prediction vs Reference
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Lactose Prediction vs Reference
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Miniature spectrometers

Average SNR values for state-of-the-art spectrometers Average SNR values for miniature spectrometers
" in ideal conditions, for a maximal dynamic range " in ideal conditions, for a maximal dynamic range
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Miniature Spectrometers — Simulation Results
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Predicted Transmitance Fat

Miniature Spectrometers — Simulation Results

Fat Prediction vs Reference
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Miniature Spectrometers — Experimental Results

Fat Prediction vs Reference Protein Prediction vs Reference Lactose Prediction vs Reference
- — o - E i
= ——— RECV: 07885 — REICV: 0.7105 — RECV: 0.2558
— RF: 0.7052 — FRF: 01905 R2F: -0.0462 0 o
RMSECY: 0.5381 e RMSECY: 0.2021 . °  RMSECV: 0.1241 a
RMSEF: 0.5528 °  RMSEP: 0.3203 o s AMSEF: 0.1788 ° L.
] o & o oo
N - : i D-:. o DDS = "o .:.Dnnn /
D@Dn o = _| A Dc?n = a ° a DD I:;‘D a
b . o e - ° g & 3 ° B0, AatcesTs
O™ o 9 ° z e 5 £ . i 0oy -
L o o | o
o Dagﬁ o o o DBD ® 2 85 = ; ) i o
o 1 o [u] | o [} [a] e % [a]
= o & . = 24 . G oo = o —E g g, &
2w o ,fff & 7~ [ . To oo il 8 ot .:.'%::-EFE o
k= o g™ B o % " 2 a d:PDEP 3 g:":‘n qo ®O
= -— [n]
E %D%; = 7 oo = ;— = a0 ton 0D 9
[u]
o a o o "o o @ z — = o " o = o
7 k g = o o N o o
D@D DDD o) ':'C!
o g o - [
- — o ® oo x — = "
=) ‘:' o o
-7 = ° o
T T T T T T T T T T T T T = | | , | | |
3 4 5 6 7 8 9 20 25 30 35 40 45 40 42 44 46 45 5.0
Reference T20_Fat Reference T20_Protein Reference T20_Lactose

RMSEP: 0.5626 [%, w/w] RMSEP: 0.3203 [%, w/w] RMSEP: 0.1769 [%, w/w]
ICAR on-farm analyzer standard: 0.25 [%, w/w]

Livestock Technology — Department of Biosystems KU LEUVEN




Conclusions

* Miniature spectrometers as a potential on-farm tool for the prediction of
milk components

« Decreased performance against benchtop spectrometers in the same
conditions

« Consideration of these limitations in on-farm applications in order to
approximate to ideal performance
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