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Motivation

Dairy farming routinely produces a lot of data.

Can we use this data?

— We aim to find potential and create benefits for farmers using Al



Project Overview
What are we researching?

Together with experts of different field, different Research Questions were created,
these:

. Should create a benefit for the farmer (or the cow)

. Should be able to be answered with the current data

Two we already researched deeper :
o Predicting the milk yield

. Predicting how the calving process will unfold



Our Data
What data do we have?

Data from 205 farms in Germany, Baden-Wirttemberg
Ranging from 2017 to today

Focus on Holstein, Brown-Swiss and Fleckvieh

We have alot of different sources:

MLP data (monthly milk yield and content)
Breeding values

Pedigree information

Clinical diagnoses

And more ...



Milk Yield
Prediction of milk yield

What exactly do we predict, two sub-tasks:
. Predict the total 305 dayyield of a cow for the next lactation

« Predict the first 305 day yield of a calf

What data do we use:
. Data of thelast lactation of the cow

. Pedigree information, data on mother or older siblings

Not all data is available for all cows.



Milk Yield
Training the models

For training, different models were used:
. XGB

. LGBM

« SVMRegressor (scikit)

. TabNet

These where trained with a different amount of included features



Milk Yield
Key results

Additional features did not compensate for reduced sample size set.

. Forexample the addition of breeding values

Predictions of the first lactationyield of a calf were bad
« We do not have much early life information

 Thetime frame is very high (> 2.5 years)

Our prediction of the next lactation reached 0.59 R?
« The most important feature was the last lactation yield

* This is not precise, but can give farmers a good idea



Milk Yield
Key results

Tree based models were much better than deep learning
. We do have a small dataset
. Tree based models generally perform very good on tabular data

« SVMRegression is similar in performance, but less stable



Calving
Prediction how the calving process will unfold

We want to predict the calving process:

 Bad calving process defined by veterinarian

We predict at time of insemination

. This gives the farmer the option to react to the prediction



Calving
Key results
ROC Curve
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Conclusion

There is potential in the already collected data
. The farmer can get an idea of the yield of their cow in the next lactation

- We can give awarning when a calving may have anon optimal process

Tree based models outperform others on our tabular data



Future Work
What will and could be done in the future?

We are currently working on more research questions:
« Predicting ketosis

. Predicting success of insemination
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Detailed Results
Details of predicting next lactation
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Detailed Results
L ast lactation task

Residuals

Predictions of the model versus residuals  16_7
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Detailed Results

Correlation last and next lactation

Cow last lactation values

Recent (last) lactation of cow versus true next prediction.
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Mother last lactation values

Detailed Results
Mothers lactation and fist lactation of calf

First lactation of calf versus last full lactation of mother. 1e_7
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Training history
Of train run of XGB for next lactation task
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