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Automated Milking System (AMS)

* Increasingly common in modern dairy farming.

* One out of four dairy farms in Danemark and Sweden

e (Continuous collection of data.

(Cogato et al., 2021; Hassoun et al., 2023; Zagidullin et al., 2023)

https://corporate.delaval.com/



Evolution of milk fat over a day
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Correction for Fat

THE GLOBAL STANDARD
FOR LIVESTOCK DATA

Procedure 1 of Section 2 of ICAR
Guidelines - Computing 24-hour Yields

Methods to calculate 24-hour yields in Automatic Milking Systems

Computing 24-hour Yields
Version June, 2023
=> Peeters and Galesloot (2002)



What about ot its than Fat?



What is Fourier Transform mid-infrared spectrometry ?
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Predictions? Phenotypes ?
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Can we create a repre

ive daily spectrum?



Datasets e 2. () s

Schleswig-Holstein e.V.

G R O U P E  Naturellement proche de IAgriculteur

Data used to train the methods or find coefficients

Data Train: Fat and Prot Data Train: Spectra Data Validation

744 farms 701 farms 9 farms

2,748 Milk Recording Events 1,985 Milk Recording Events

9 Milk Recording Events

Between 2009 and 2026 Between 2014 and 2026 Between 2025 and 2026

30,983 cows 26,892 cows 579 cows

140,257 milk samples 102,464 milk samples

4,866 milk samples

All samples were analyzed.



Methods for estimation of Fat 24h

1. PG =ICAR Certified: Peeters and Galesloot (2002)

2. WA =Weighted average

3. aNN = artificial neural network



Methods for estimation of Fat 24h

1. PG =Peeters and Galesloot (2002) with only one milking:

%FAT_24h =a + b x %FAT + ¢ X %PROT + d x M| + e x MY + f x pMY

( ? 6 coefficients (a, b, ¢, d, e et f)

Milking Interval (minutes)

%FAT
%PROT

Class 10;361] [361;511[ | [511;701[ | [701;1441]

<1.1 1 2 3 4
[1.1;1.25] 5 6 7 8
[1.25;1.4] 9 10 11 12

>1.4 13 14 15 16

16 classes of 6 coefficients
(a, b, c,d,eandf)



Methods for estimation of Fat 24h

2. WA = Weighted average with more than one milking:

Y (%FAT x MY)

%FAT24h =
& Y. MY




Methods for estimation of Fat 24h

3. aNN = artificial neural network with only one milking

%Fat

%Prot N

Milking Interval @ N\
Milk Yield @
Previous Milk Yield @
Lactation Number @
Days in Milk @
Number milkings @
Ratio Fat/Prot @
Milk per hour @

Milk Difference @

sin(hour) @
cos(hour) @

sin(day) @
cos(day) @

%Fat24h



RMSE of Fat

RMSE Fat24h
(2/100g of milk)

onesample  two samples * aNN is the best for one sample
No_Mod 0.35 /
PG 0.29 0.19* * WA is the best for two samples**
WA / 0.18
aNN 0.28 0.19*

* Obtained by averaging the corrected values from two samples
** Particularly if we know more than 60% of total MY



Methods for estimation of Spectra 24h

Each wavelengths is processed independently:

With one milk sample

Spectrum > 24h Spectrum » Predicted trait
PG or aNN Prediction



Methods for estimation of Spectra 24h

Each wavelengths is processed independently:

With one milk sample

Spectrum >
PG or aNN

With two milk samples

Spectrum ———

Spectrum ——-
WA

24h Spectrum

24h Spectrum

Predicted trait

v

Prediction

> Predicted trait

Prediction
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RMSE of Fat24h from Spectra24h

RMSE Fat24h (g/100g of milk)

Labo Spectrum
one sample twosamples onesample twosamples
No_Mod 0.35 / 0.35 /
PG 0.29 0.19* 0.30 /
WA / 0.18 / 0.19
aNN 0.28 0.19* 0.29 /




RMSE of predictions from Spectra24h

Traits Protein Lactose SFA UFA SCFA MCFA LCFA
Unit g/100g g/100g g/100g g/100g g/100g g/100g g/100g
No_Mod 0.09 0.05 0.26 0.12 0.03 0.19 0.15
PG 0.09 0.06 0.22 0.10 0.03 0.17 0.13
WA* 0.06 0.03 0.13 0.04 0.02 0.10 0.08
aNN 0.09 0.05 0.25 0.13 0.03 0.25 0.18

* For 2 milk samples



Take Home Message

1. We can create a daily representative spectrum for AMS milk recording!

2. Same RMSE for FAT24h corrected through PG or predicted from spectrum24h
3. Weighted Average with two samples is always better

4. aNN without 16 classes is promising to create spectra

5. But aNN is underperforming for predictions!
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Methods for estimation of Fat and Prot 24h

3. LM =Linear regression

With one or more milking:

F ATknown + F ATpred
> MY

%FAT24h =

Where FAT y.oq = MY + MY? + %PROT + MI + pMI
With MY = Milk Yield, Ml = Milking Interval and pMI = previous Milking interval
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    %FAT  %PROT


  % 𝑭 𝑨 𝑻 𝟐 𝟒 𝒉 =     ∑  ( % 𝑭 𝑨 𝑻 × 𝑴 𝒀 )  ∑  𝑴 𝒀


    c m  − 1


  % 𝑭 𝑨 𝑻 𝟐 𝟒 𝒉 =       𝑭 𝑨 𝑻  𝒌 𝒏 𝒐 𝒘 𝒏 +   𝑭 𝑨 𝑻  𝒑 𝒓 𝒆 𝒅  ∑  𝑴 𝒀


    𝑭 𝑨 𝑻  𝒑 𝒓 𝒆 𝒅 = 𝑴 𝒀 +   𝑴 𝒀 𝟐 + % 𝑷 𝑹 𝑶 𝑻 + 𝑴 𝑰 + 𝒑 𝑴 𝑰
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