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OMICS technologiesGenomics (VanRaden, 2019)

Information technologyRobotics and Artificial Intelligence

Country 2009 1/2019

United States
and Canada

22,344 3,020,00

France 8,500 550,000

Germany 3,000 785,000

- Large variety of
miniatualized
low-power 
smart sensors

- Low-power 
wireless
communication

- Embedded data
analytics

automatic milking
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feeding systems
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Feed intake, 
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emissions

temperature
Body Condition Score
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Location (standing, 
lying, moving,.)

claw health

Mobilitiy

Milk yield, 
composition,
teat position, 
reproduction, 
udder health, 
ketosis

Rumination, pH

Steven Sievert, Chairman ICAR Taskforce

Animal with genotype and phenotypes

Genome

Technological advances allow precise monitoring of

animals and environment in realtime!

Many data
(5 Vs – Volume, 
Velocity, Variety, 
Veracity, Value)

Algorithms to
derive

parameters!



Stangaferro et al. (2016):
• significant reduction in activity 

already 5 days before clinical 
diagnoses 

• Detection rate 91% (49/54)

Attention: alarm based on 
activity only is not specific!

Picture: Kalcher, ZAR



Rutten et al. 2013

Little communication and integration so far

Technical level Interpretation
Integration of
information

Decision making
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automatic milking
systems (AMS)

animal sensor
(activity,..) feeding robot

Picture: ZAR Picture: smaXtec Picture: Wasserbauer



Frequency of AMS, animal sensors and feeding robots
in Austria (D4Dairy: status 5/2019)

Further big increase is expected concerning online-survey! 
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Austria: 
Assessment based on all 
farms under performance
recording presently: 19,137 
farms with Ø 20.6 cows

(D4Dairy, LKV-Austria, 5/2019)





Farmer Veterinarian

Bacteriological milk sample 81 87

Bulkmilk samples 78 70

Diagnoses and treatment data 73/72 72

Disease status 72 83

Findings from labs 63 88-89

Services of performance recording 79

Results of feed analyses 78

% very important and important

80 % of the farmers want integrated communication of systems on farm. 

Perner et al. 2016; Weissensteiner et al. 2018
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Expect best service out of device and data !

Topagrar, 5/2018
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diagnoses need for
linkage
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advanced
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pathogens

use of antibiotics

hygiene

somatic cell count
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D4Dairy: 
Disentangle causative relationship

for diseases (Multi layer approach). 
What interacts with what, how
long, how strong, under which

conditions?

Learn about causative relationship above correlations!
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Improved value
and benefit

Decision support for improvement of udder health
e.g. targeted treatment, dry-off strategy

less mastitis, 
less use of
antibiotics
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Kyntälä, 2018

ZB

Various examples – NCDX, JoinData, 365Farmnet, ….! 
Functionality and trust in the system is crucial!
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Importance of ICAR for standardisation – important that these
standards are also used !

www.icar.org
(Römer, 2018)



Example: treatment of cow by vet – till action in robot
(seperation of milk or stop of milking of cow)

milk seperated or cow
stopped for milking

treatment and electronic 
documentation

waiting period for milk  

from veterinarian to automatic milking system

AIM: one data entry only for each dataset –
no multiple recording!

Picture: ZuchtData Picture: ZAR

Picture: ZAR

Picture: ZAR

Picture: ZAR



Start with simpler steps – presently not even communication of
animal-ID, calvings, inseminations,… is standard!

ADDA, 2017
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Picture: Suntinger
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D4Dairy - General

D4Dairy – Digitalisation, Data integration, Detection and Decision
support in Dairying

Project period: 1.10.2018 – 30.9.2022 

Partner: 31 Economic, 13 Scientific partners

Budget: 5,5 Mill Euro (50% from Economic partners) 



Data Integration/
Data exchange

herd management, 
data protection, 

Intellectual Property 
Rights

Use of sensor data for
decision support

(early detection of
diseases, herd

management...)

Interoperability
and optimization
of processes (e.g. 

feeding)

Digitalisation and
dissemination

Mid-Infra-Red-
Spectra

for Disease
Detection

BigData Analyses

for Prognostic Disease
Markers

Genetic and
Genomics

Reduction of
antibiotics, action to

reduced antimicrobial
resistance

Mycotoxin
detection and

Control strategies

Housing Climate, 
animal health and
welfare, efficiency



13 Research Partners 31Company Partners (along value chain)

Cooperation partners for specific topics
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Many thanks to colleagues contributed to topics covered by this presentation:
M. Suntinger, F. Steininger, M. Mayerhofer, K. Linke – ZuchtData; J. Kofler, W. Obritzhauser  -
University of Veterinary Medicine, Vienna; F. Grandl and J. Duda - LKV Bavaria; F.J. Auer, M. 

Koblmüller – LKV Austria; F. P. Majcen – Chamber of Agriculture, Vienna; S. Thurner – Complexity 
Science Hub/Medical University Vienna; F. Papst, K.U. Römer –Technical University, Graz; M. Fallast -

smaXtec; A. Turkaspa - SCR by Allflex and other colleagues from partner organisations in D4Dairy



Thank you for
your attention!

http://www.d4dairy.com/
http://www.d4dairy.eu/

