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Wageningen UR stands for ..

. reinforce our clients' efforts to
innovate and initiate new
developments

. base our work on highly
specialised scientific knowledge

.. translate our knowledge into
custom applications for our clients

.. are a leading international
authority in our field and we take
an innovative approach
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Agriproduction 21th century - challenge !!

Feeding the world
within the carrying capacity
of planet earth
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Mainstream technologies to bring the changes

Applied technologies

KD

Information and
Communication
Technology:

Continuous
changes

Micro system-
_ and
Radical Nanotechnology:

changes Radical changes

(Gen)omics:

Implementation in animal production will follow same dynamics
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ICT trends:

" Internet of Things
(connectivity,
interoperability)

® BIG Data
® Social Media

® |Location awareness

® \Wireless

® Remote access and
control

® Sensor swarm
® Security
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expectations 3‘333"'“‘9
Cwm Complex-Event Processing
HMg Social Analytics

Ganiicat Private Cloud Computing

i 03 Application Stores

ig Ua Augmented Reality

Crowdsourcing In-Memory Database Management Systems
Speech-to-Speech Translation Activity Streams
Silicon Anode Batteries NFC Payment
Natural-Language Question Answering Audio Mining/Speech Analytics
greckrsrbien Cloud Computing
Mobile Robots Machine-to-Machine Communication Services
Autonomous Vehicles

Mesh Networks: Sensor
Gesture Control

3D Scanners
Automatic Content Recognition

Consumer Telematics
ldea Management
Biometric Authentication Methods

As of July 2012
Peak of
Technology Trough of : Plateau of
Inflated Slope of Enlightenment
Trigger Expectations Disillusionment Productivity
time v
Plateau will be reached in: TR

Olessthan2years O2to5years @ 5to10years A morethan 10 years @ before plateau




Why Precision Livestock Farming?

QQD Intensification Technological improvement

3 Major trend
Innovation and knowledge economy

Intersectoral and international

Animal welfare
Full in discussion
) Animal health :
{:J From curative to preventive '
o | Ecological footprint )
QUD LCA and sustainability
—

‘Empower farmers to reach the full
potential of their animals’
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AGRO SYSTEM TRENDS KNOWLEDGE SYSTEM

Observeer PRODUCT KWALITEIT
DIER GEZONDHEID WAREN VEILIGHEID

PRODUCTIE VAN
DIER WELZIN OMGEVING

PRODUCTIE ENERGIE
EFFICIENTIE :

) Y/ /(4
Interpreteer

group paradigms| variation <> uniform
control <> manage
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Process and data orientation: do not be scared

Process
inputs
(Environment,
Nutrition)

4 1

Sensors

A

Process

outputs
(e.g. behaviour,
physiology. growth)

Sensors

Process
model
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SMART - from sensing to decision support

and action plans

vecision / Execution M

Analysis

Integration

Collection
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Right questions (self
assessment and goals)

Animal - group - farm -
chain

Early warning
Combination of data

Risk and economics
inclusion

Action list integrated in
farm practices

Principle should be simple
and easy to explain

Trust



Udder health — mastitis

Sensor Place Data/parameters Status

EC sensor In-line Electrical conductivity Available (AM systems)
Colour sensor In-line Colour Available (AM systems)
Viscosity sensor On-line SCC Available (Sensortec, Lely)
Biosensor On-line LDH Available (DeLaval)
Reticular temperature In-cow Temperature (in bolus Available (Bella Health
bolus RFID) System)

SPR instrument + CM5 Off-line Haptoglobine, NAGase Research (off line lab. -
chip Biacore)
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Fertility — oestrus detection

Sensor Place Data/parameters Status
Pedometer On-cow Movement counts (legs, head/neck) Available
3(2)D accelerometer On-cow Behaviour (lying, standing times) Available
Biosensors On-line Progesterone in milk Available (DelLaval)
Pressure sensors On-cow Mounting behaviour Available
(HeatWatch)
Temperature bolus In-cow Temperature in rumen Available (Bella
Health System)
Microphone On-cow Vocalization rate and class Research (patent)
Temperature transducer In-cow Electrical resistance Research (implant)
Video camera (Oestrus On-line Video image (removal of paint) Research (N2)
detection-strip on-cows)

TOCHTDETECTIE SIGNALERING INSEMINATIE DRACHTCONTROLE | BEDRIJFSADVIES
i De stappenteller legt i Bijeen iln i U of de ki-specialist i Een specialist van i Een vruchtbaarheids-
i 24/7deactiviteitvan | activiteitontvangtu | urechtstreeks | maaktudeoptimale | vanCRVinsemineet | CRVcontroleetuw | expertvan CRV
| uwdierennauwkeurig | viadesmseersteen | gegevensoveruw | stierkewzevooruw | uwtochfigedierenop | dieren viff tot zes  adviseertu over
vast. signaal en vervolgens tochtige dieren, tochtige dieren. het optimale moment. weken na inseminatie verdere optimali-
een attentiemelding. inclusief het optimale op dracht. sering van uw bedijf

inseminatiemoment. H i H op het gebied van
i H i vruchtbaarheid.
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http://www.google.nl/imgres?q=heatwatch&hl=en&sa=X&biw=1280&bih=929&tbm=isch&prmd=imvns&tbnid=XyTMw2PsN5_GlM:&imgrefurl=http://www.agefotostock.com/en/Stock-Images/Rights-Managed/AGS-133930-S-5779&docid=0LG9ICm90dCU_M&imgurl=http://previews.agefotostock.com/previewimage/bajaage/6e187aaab3a77e1e12700ba86ba42fb1/AGS-133930-S-5779.jpg&w=528&h=375&ei=uy2JUMbJGoGn0QXEvYHwBA&zoom=1&iact=hc&vpx=868&vpy=296&dur=2437&hovh=189&hovw=266&tx=123&ty=95&sig=118154246708326303419&page=1&tbnh=157&tbnw=225&start=0&ndsp=27&ved=1t:429,r:9,s:0,i:96

Locomotion

Sensor Place Data/parameters Status
Weight/force/pressure Off-cow Weight/force/pressure distribution Available, research
sensor
Pedometer On-cow Movement counts (legs, head/neck) Available ?
3(2)D accelerometer On-cow Behaviour (lying, standing times) Available ?
3D accelerometer On-cow 3D - step analysis Research
Video camera Off-cow Video step analysis Research
Gait Posture
Uneven Gait Arched-Back
Reluctance Bear Weight HeactSob
Short Strides .
Tracking-up Others
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Affected Leg Evident
Abduction-Adduction
Joint Flexion
Tenderness

Speed
Difficult turning
Difficult rising

Tenderness
Recumbent
Affected behaviour




Metabolism

Sensor Place Data/parameters Status
pH-sensor In-cow Rumen acidity Available
Pedometer On-cow Movement counts (legs) Available
Rumination sensor On-cow Rumination time Available
(sound)
Biosensors On-line Beta-HydroxyButyrate and Urea Available (DelLaval)
Reticular temperature In-cow Temperature Research (also in pH
bolus sSensor)
Spectrophotometer On-line Fat percentage in milk Research
Infrared spectroscopy On-line Acetone and Beta-HydroxyButyrate Research
Thermal camera Off-cow Digital temp. image - body condition Research

e
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Where can I find the intelligence?

Milking barn
sensors

milk yield, milk temperature
and electrical conductivity

inseminations and
m astitis treatments

Computer farmer
VC5 package+
My Farm page

measurements of activity, :

sensor data +
cow calenderdata

E 32

r=> -

alerts for oestrus
and mastitis

S QA%

Q@ r G

Computer NRS p,

detection mode!

nput
detection model

E02

output
detection model
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Who should be involved ? - Stakeholders
quernment

General public

| ,
Consumer ~£ﬂ§’%§
Vo, 7 B

=1 oX
ghter house and Qm

GUARAN‘IEE\
/

°U '(

Feed and
Breed
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Example of data stream

>

Dashboard

o

* Transition — SOP’s

Data collection on the farm

& @

135x nvt
smaY tec
SCR

£:Delaval B manus
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SOP-generation models

Change concentrate a/b
Change basic ration a/b

Extra observation
Ask feed advice

SOP-application

~

=]

Sensor data logistics

thd

Ke=cde==

SmartDairyFarming

Y Oostenrijk
Activity ‘Repeater’ Hof_SCR_xxx.csv
/Rumination PC ?7?
Milk parlour Activiteit_xxx.csv
Vo Melk_xxx.csv
.. Feed_xxx.csv
Activity Rovecom
Concentrate nen'
feeder ‘repeater’ Match &
Weight loggers . (a}>| Merge
2x 2x | (sasSstems § & rovecom
thd
Eating time Nedap app FTP server
+ logger (temporary)

???_gewicht_xxx.csv

>sftp/rovecom "TINN®

Model
Transition
InfoBroker
«rovecom
Realtime sensor Static/
Data storage operational

sftp/nedap
sftp/scr

sftp/agrovision S

???_velosactivity#_xxx.csv

Vreettijd_xxx.csv (tdb)

Data storage

CRV_EMM
CRV_Cowregistration
CRV_Diagnose
CRV_Treatment




The future:
IS @ change in business model required?

EFFICIENT

. time 2
Al &)
. EFFECTIVE
[ ] 2
A . O
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Thank you for your
attention

Thanks to cooperation with
Claudia Bahr, Daniel
Berckmans, Pieter
Hogewerf, Bert Ipema,
Rudi de Mol, Andres
Schlageter, ......
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