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Theatre Session 56

Automated real-time activity monitoring in infectious disease experiments with various livestock species 668
H. P. Doekes, R. De Jong, I. Adriaens, N. Stockhofe-Zurwieden

Self-contained unit for remotely monitoring bison: ID, performance, welfare and health cues 669
B. Thomas, J. Church, J. Galbraith, Y. Montanholi

Detection of multiple feeding behaviours in calves — a comparison of sensor positions and window sizes 669
S. Addo, M. Safari, K. A. Zipp, F. Freytag, U. Knierim

Early prediction of declining health in small ruminants with accelerometers and machine learning 670
A. Montout, R. Bhamber, E. Morgan, C. loannou, T. Terrill, J. A. Van Wyk, T. Burghardt, A. W. Dowsey

Prediction of behavior activity of donkeys at pasture using data from a tri-axial accelerometer 670
M. Congiu, P. E. Milia, S. P. Rassu, A. Cesarani, C. Dimauro

Monitoring of nest use through RFID tracking in cage-free laying hens 671
F. Bordignon, C. Ciarelli, A. Trocino, G. Xiccato, A. Pezzuolo, F. Marinello

ModBehav, a supervised classification algorithm to predict goat behaviour from accelerometerdata 671
S. Mauny, J. Kwon, N. Friggens, C. Duvaux-Ponter, M. Taghipoor

Exploring the retention of learning in dairy cows exposed to Virtual Fencing after 90 days of non-use 672
C. Aquilani, A. Confessore, V. Cecchini, E. Bianco, S. Bovolenta, S. Parrini, C. Pugliese

Rumen pH changes over a lactation of dairy cows in commercial farm environments 672
V. Ambriz-Vilchis, D. Shaw, A. Macrae

Integrating Infrared Thermography to Assess Thermal Stress and Behavior in Dairy Goats 673
N. Thomas Masebo, M. Bolcato, M. Zappaterra, V. Bocchi, B. Padalino, L. Nanni Costa

From MIR predicted fatty acids in bulk tank milk to a herd health monitoring tool for farmers 673
C. Fastré, C. Nickmilders, D. Santschi, D. Warner, M. Bahadi, C. Bertozzi, D. Veselko, F. Dehareng,
N. Gengler, H. Soyeurt

Constitution of an international dataset on blood biomarkers in dairy cows: a preliminary study to

develop milk MIR models 674
C. Grelet, L. Millot, V. Wolf, M. Lidauer, D. Santschi, F. Huot, H. Naya, A. Meikle, B. Martin, M. Coppa,

J. Leblois, M. Crowe, B. Bapst, A. Kbck, A. Mensching, M. Gelé, Gpluse Consortium, F. Dehareng

In-line milk analysis: how accurate can we get? 674
B. Aernouts, J. Diaz Olivares, A. Van Nuenen, M. Gote, X. Fu, J. Xie, I. Adriaens

Poster Session 56

A Deep-Learning Model to Identify Call-type and Individuality of Dairy Cattle 675
D. Gavojdian, M. Mincu, I. Nicolae, T. Lazebnik, A. Zamansky

TechCare: Monitoring semi-intensive meat sheep welfare through EID and weight 675

F. Kenyon, J. Duncan, G. Mitchell, L. Andrews, C. M. Dwyer, M. Reeves, H. Mcdougall, A. Hayward,
A. Mclaren, A. Thomson, S. Beechener, C. Morgan-Davies
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Constitution of an international dataset on blood biomarkers in dairy cows: a preliminary study to

develop milk MIR models

C. Grelet!, L. Millot2, V. Wolf?2, M. Lidauer3, D. Santschi*, F. Huot>, H. Naya®, A. Meikle®, B. MartinZ, M. Coppa’, J.
Leblois8, M. Crowe?, B. Bapst'0, A. Kbck!!, A. Mensching2, M. Gelé'3, Gpluse Consortium?®, F. Dehareng’

1 CRA-W, , Gembloux, Belgium, 2 CEL25-90, , Roulans, France, 3 Luke, , Jokioinen, Finland, 4 Lactanet, , St
Anne de B., Canada, > U.Laval, , Québec, Canada, ¢ U.Republica, , Montevideo, Uruguay, 7 INRAE, , Theix,
France, 8 Awe group, , Ciney, Belgium, ¥ UCD, , Dublin, Ireland, 10 Qualitas, , Zug, Switzerland, !! ZuchtData, ,
Vienna, Austria, 12 U.Géttingen, , Gottingen, Germany, 13 IDELE, , Paris, France

Blood composition remains the gold standard to monitor and detect various health disorders of dairy cows. Esti-
mating blood components through non-invasive methods would enable to scale up the measures in terms of cow
number and time frequency, while aligning with societal requirements. This work begins with the constitution of
a large dataset from multiple organizations across 12 countries. The first objective was to conduct an explanatory
study, to better understand the variability of blood biomarkers regarding animal characteristics, sampling proto-
cols and their relationship with other phenotypes of interest. The second objective was to improve on the large
variability to develop robust models based on milk MIR spectra. Data merging resulted in a dataset of approxi-
mately 10,000 individual records of blood reference values and associated milk spectra. The majority of records
were associated with blood BHB and NEFA, and fewer records with glucose, IGF-1, fructosamine, cholesterol,
urea, progesterone, calcium and phosphorus. This preliminary work will facilitate a better understanding of the
sources of variability in biomarkers, to highlight optimal modelling methodologies among linear and non-linear
algorithms, and to estimate the capacities of milk MIR spectra to provide information on those traits under routine
conditions
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In-line milk analysis: how accurate can we get?

B. Aernouts’, J. Diaz Olivares’, A. Van Nuenen’, M. Gote', X. Fu', J. Xie, I. Adriaens'.2

! KU Leuven, Biosystems, Kleinhoefstraat 4, 2440 Geel, Belgium, > Ghent university, Data Analysis and Mathe-
matical Modelling, Coupure links 465, 9000 Gent, Belgium

As milk contains valuable information on the cow’s metabolic status, regular analysis of the produced milk is
a very efficient way to monitor cow and udder health. Near infrared (NIR) spectroscopy has been shown to be
valuable for rapid, non-destructive and on-line analysis of the raw milk composition. In the past 15 years, several
prototypes for in-line milk analysis have been developed and validated, some of which are commercially available
nowadays. Still, none of these sensors got ICAR certified so far, generally indicating that the accuracy, repeat-
ability and reproducibility are insufficient. Based on our own 15-year experience, we will present and discuss
the main challenges for in-line milk analysers by reflecting results and sensor performances reported in the past
against those obtained with our own research-prototypes for in-line milk analysis. These prototypes have been
extensively tested at different dairy farms and under varying conditions over the past 7 years. Although the initial
(calibration) accuracy of the prediction of milk fat, protein and lactose is largely depending on the signal-to-noise
ratio of the sensor itself, the predictions afterwards are subject to drift that is mainly characterized by a bias. Part
of this bias drift comes from variation in milk temperature, which follows a seasonal pattern and can be accounted
for by robust modelling. Additionally, unsupervised techniques and using the bulk milk analysis to correct for this
bias can help and bring the performance of the sensor within the required specifications. Finally, it was found that
sensor maintenance and good cleaning and milking practices are crucial for optimal sensor performance.
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