Precision farming: advances in high tech, data driven
agriculture at field, farm and regional level

Corné Kempenaar
Wageningen, 25 October 2018
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Millennium goals and challenges for agriculture
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Development of agriculture (in nutshell)

" 12.000 years of innovation

e Arab (800-1300) and British (1750-1900) agricultural revolutions
® Green revolution (1930-1960)
e Fourth revolution

® Precision agriculture first mentioned around 1990

e Later on also digital farming/smart farming/IoT/Robotics

" Note: 1-2 out of 400 generations of farmers apply digital technologies so far
on there farms (1 generation is 30 years)
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Technological developments
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Precision Farming / Smart Farming / Digital farming ....

" A farming management concept based on measuring and
responding to temporal and spatial variability in crops, livestock
and the environment

® Sensing -> decision making ->implementation
e Operational, tactical, strategical operations

" Many enabling technologies are available:
® GNSS, sensors, ICT, autonomous platforms, robotics

" Expected benefits (in short): More with Less & Better
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it FU'I'U RE F ARMS SURVEY DRONES FLEET OF AGRIBOTS
X J Aerial drones survey the fields, A herd of specialised agribots tend
mapping weeds, yleld and soll to crops, weeding, fertllising and

variation. This enables precise harvesting. Robots capable of
application of inputs, mapping microdot application of fertiliser

S I I I I I a n d S I I I rt o sproad of porniclous weod reduce fartiliser cost by 99.9%.
blackgrass could increasing

o e - Wheat yields by 2-5%.
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GRAIN DRYING,
MONITORING
& CONTROL

FARMING DATA

. TILLAGE & T:Ie l:rm genera:’e; vast t:'uanti!ies i
' e RGE & of rich and varied data. This is store
gl DECISION SUPPORT. FELD PREP in the cloud. Data can be used as
DEALERS & SERVICE & ! : digital evidence reducing time spent
PROVIDERS ’ comploting grant applications or
carrying out farm Inspections saving
on average £5.500 per farm per year.

= 2% “\-\’\‘\—\\
£3 -
I Sensors attached to livestock — bl
allowing monitoring of animal . ML 2
health and wellbeing. They can
_ send texts to alert farmers when : GPS controlled steering and

a cow goes into labour or develops optimised route planning
infection increasing herd survival reduces soil erosion,
and increasing milk yields by 10%. saving fuel costs by 10%.

) Connecting Your Farm



T

-

Implementation %

PV in the field
analysis '

Aladlo

 Right time
 Right place

WAGENINGEN - Right input




Precision agriculture

= = = New technologies allow farmers to harness data in order to increase their land’s
PA I n O g ra p I ( N a t I O n a e O g ra p I ( productivity. Most begin the cycle by collecting information about their crop yields,
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With more ability to scale, large farms have higher rates of adoption for the most popular
precision agriculture technelogies, including soil and yield mapping and guidance systems.
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EU study: STOA report 2016 "PA Impact on EU Policy”

s
U Business development in agri-food
chains
0 Food security & food safety
U Transparency of agri-food chains
0 Sustainable production

O Farm holding size and number
O Multi-functional agriculture

O Competitiveness of EU-farming O Jobs on farms in primary
O Skilled workforces production

0 Demographic and rural
development

O Climate change and action
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Barriers

 Skills needed

* Independent data on cost-benefit

* Implementation of technologies in farming practices
* Interoperability

« Standardization

« Smart use of sensor data (adding value to data by generic
models and local calibration)

V‘w ’E EEEEEEEEEE

veteffect



Where is the PF
business case in
potato?

Potato production and
storage cycle
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Quantitative Information French Fries Potato Production in
Flevoland, NL, clay soil (Source: KWIN of WUR, 2015)

Hoeveslheid Eenheid Prijs Eenheid Bedrag

hoofdproduct i 53560 kg 0.16 €'kg 8,332

1.Closing the yield
BRUTOGELDOPBRENGST (a) X 8,332

gap, still ca. 40% 4. Others -
UITGANGSMATERIAAL
pootgoed 2700 kg 0.28 £'kg 756
BEMESTING
kalkammonsalpeter 252 kg N 1.05€kg N 265
tripelsuperfosfaat 105 kg P20 1.00 €/kg P.O: 105
kali 60 (chloorhoudend) 180 kg K0 0.54 €'kg K;O 115
GEWASBESCHERMINGSMIDDELENY
boscalid {27%). pyraclostrobine (73] 0.4 kgl 66.00 €/kg 26
chloorprofam (300) 1.6 kg.l 31.00 €1 50
cyazofamid (160 3 kag.l 52.00 €/1 156
diguat dibromide (200) 4 kg.l i7.00 £/ 4]
fluopicolide (63), propamocarb (524) 4.8 kgl 20.00 €1 96
lambda-cyhalathrin [100) 2. More 0.05 kgl 125.00 €/1 &
mandipropamid (250) . 3.6 kqg.l 36.50 €/1 131
metribuzin (70%) precise 0.5 kq,l 44.00 €/kg 22
prosulfocark (800) 4 kgl 13.50 €/1 54
thizclopryd (420) crop 0.15 kgl 170.00 €1 26
ENERGIE Management
stroomverbruik bewaring 1 kwh 0.15 €/kWwh 164
diesz! Total: 1900 &ha 1.10 €1 285
AFZETKOSTEN
opscheppen 54 ton 1.80 €/ton 96
OVERIGE PRODUCTGEBONDEN KOSTEN
berekende rente 1251 € 5.50 % 69
M-minerazalmonster 0.1 keer 43.00 £/keer 4
potatopol 1iha 12,45 £/ha ig
TOEGEREKENDE KOSTEN (b) 2,514
SALDO PER EENHEID EIGEN MECHANISATIE (c=a-b)

ARBEIDSBEHOEFTE
grondbewerking
bemestan

zaaien/poten/ planten
bespuitingen

OVErge gewasverzorging
oogsten

werwerken

3. Less labour and

advisory 4.6 uur
0.6 uur

costs 1.4 uur
5.3 uur

2.5 uur

15.2 uur

0.0 wur

29.6 uur

Energiekosten bij luchtgekoelde bewanng ot aind januan, nclusier opwarmen voor aflevering.

5,818




Frame work for analysis of crop yields

SIS CHUCIN CO2, straling,
Potentiéle opbrengst (vp) [ < temperatuur, cultivar
Y
- beperkend
S water-gelimiteerde opbrengst (vw) -
o
‘»
(]
.5
3 Water-ennutriénten gelimiteerde - = beperkend H20 & nutriénten
o opbrengst
S
(a8
reducerend ] ]
daadwerkelijke opbrengst (Ya) _ onkruiden, ziekten,
plagen, verontreiniging
Productie niveau(Mg/ha)
Van Ittersum et al.1997
WAGENING E N [H Y, in NL arable farming is ca V2- % of Y, 12
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PA 1.0: Global Navigation Satellite systems (GNSS) and
Controlled Traffic Farming (CTF)

RTK-DGPS e{l). 8 30 cm wide
positioning caterpillars
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PA 1.0+ Use of GAOS module for route planning

0 akkeest

Inge La Riviere - Agrifirm

Inge La Riviedre - Reusel

Inge La Riviere - Tull

; Inge La Riviere - uploadtest

8560b3980f0d440b9908d428442.
7.7%ha

Boundary GO 20.70na
1715bbaed6224ab 5610234494525, .
10,600

Perceel 1 2.41na
273ha

6.48ha

Inge La Riviere - Wageningen -+

£ Wageningen Ervdronmentsl Research, GAOS 2017

Optimaal opereren

Boundary GO

Onbekende herkomst parces!
Reometrie.

Werkbreedte machine (m): 3
Werkbresdte spuit (m): 39

Zljde tool
2ijdde st voorkeur
B zijde ronder voorkeur

Kopakker tool M knpakier zijde

Spuit aan/uit tool
W pad spalt aan
W pad spult ult




PA 2.0: yield maps

vochtsensor GPS
Mass flow sensor ontvanger

T e -
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Kasitgegevens 02016 Coogle urvoh CI01&, Aerodata Irnernaticnsl
Werkdatums: 16052015 - 17.08.2016

AGRONOMISCHE GEGEVENS

Surveys, DigtaCicke, CeoConent

DROOG GEWICHT
92511

GEM. DROOG GEWICHT
7520

GEM. MSTR

1S2%

BEWERKT GEBEED
1231 ha

NAT GEWSCHT
94051
GEM. NAT GEWICHT
754

LEGENDA

8,33

g

.73 J
TA
7.08
6,67
o

1%
17%
17%
17%
ux
£%

Copyright © 2011.2016 Deere & Company. Alle rechten voorbehouden.




PA 2.0: Crop biomass data from light reflection sensor
systems, delivering crop biomass maps




PA 2.0 monitoring: Satellite image of (potato) crops

» 1) Satellite

Wijchen bankhoef groot

Download

Name
Wijchen bankhoef groot
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PA 2.0: Soil sensors systems for mapping of soil
properties
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Potato production cycle:
VRA haulm killing
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PA 2.0: Variable rate application (VRA) using data and
decision support (simple): ( >
erbicide data

PHK case FMIS:
eather data, management data
50|I moisture
@)and variety k- " b
data Model for Biomass - V A .

dependent
minimum effective

dosing
Use of data and
|omass data model in
(NDVl WDVI, S1) spraying on the
go
Others, e.g. weed

or task map
WA G EMIHEEN
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VRA algorithm Reglone (standard) for potato haulm killing

Reglone

Minimum effective dose
(I/ha)

0 20 40 60

Reflection parameter CropScan




VRA on the go (2009)

" [ eipzig, potato crop, Yara N-Sensor
® Reglone herbicide, standard situation
" Pictures below 4 days after spraying

Uniform dose (flat rate): 2,5 L Variable rate application: gem. 1,5 L
Reglone/ha @ 300 L water per ha Reglone/ha @ 200 L water per ha




VRA task map from drone sensor system (2012)
(Reglone task map (av. rate 0.9 L/ha))

&

E

v

e

lane_grid

[NEIOITT

I}
z
i
i

[
H

a7- 67
6877

Acknowledge =HE
ment:
TerraSphere,

Vd Borne

Qg 118

I 200 - 220
oDt




My Akkerweb
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Field 1 Geen producten
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Field 1

Toepassingskaart
Taakkaart

M osrows Dsaxh @i L Feasesprundl -

Field 1

Info
Toapassingskaar
Midte  Donng  Gemisk Bewpensg  Actis
Regone  Tumsedmes (0035 BTN @AW
ot eghne
* Fvconmven; | Sncas
Moaigen varen spunses:

© Veetnet peviems coria

Taakkaart

Selection of field, biomass data, VRA algorithm and
machine gives task map

Field 1

Info
Toepassingskaart
Taakiasart
Toopasaingotaars  Reghng Slanawd 1640
souns
Gemiosesie sovenng masoe (1% 0 65
ptimanl sputvotuma et | 400
Vst (W 10
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High resolution biomass map from drone

Rk e

Cc 0O ‘ @® awtest.nl/Shell

i5% Apps ﬁ Suggested Sites [} We@WUR i7: EarthView & Google m SURFfilesender @ Bing J weer Buienradaren | [f§ Facebook [ Agriculture and rural [ Avonturen in de BLa: m Live Feed »
E Qakke:(res.\ A Dashboard D Search @ Map 1 Corné Kempenaar ~

15.25ha & Agrifac2017-A

* Bayer Abbenes
¥ Productgegevens

# Bioscope2017 test 10.29 ha Agrifac2017-A (Aardappelen, Friet)

- Acties @ - 1
# Haulm Killing 2 6.86 ha Pootdatum  04-01 2017
7 JMM-test-A 31.14 ha Bron  eBee WDVI-Green

Brondatum  24-08 2017
+ JMM-test-Agrifac 26.99 ha
Middel D g G Acties
Agrifac test 2017 5.43 ha

Consumptieaardappelen Obama

Maak loofdodingskaart

Agrifac2017-A 17.77 ha
Aardappelen, Friet Obama

Phyt test 3.79 ha
Aardappelen, Friet Agria

WDVI-Green
]
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Drone image and dosing map (2017) (reduction over 50%)

WDVI-Green
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Other examples of PA 2.0+ (monitoring and VRA)

" Grip on Grass

" GAQOS route navigation
" VRA Lime

" VRA Topdress Nitrogen
" VRA Soil herbicides

" VRA planting

" |ate blight control (here infection risk assessment/timing control most
important)

" Nematode control (here population dynamics most important)

QWAE ENINGE NN
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Potato production cycle:
VRA Topdress N
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Sensor measure
crop light reflection



From Chlorophyl index map to N-topdress task map

<2017 >

Taakkaart
(kg product/ha)
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oil maps input for soil herbicide task maps

| VerisLutum2020.zip
Quantity Lutum v
Name VensLutum2020

Data Definiton [ [LuTum)

Interpolation IDW v
Raster size X (m) 20
Raster size Y (m) 20
Workingwidth (m) 20

' Perceel 2 Noord

Contour Params v Cropfield Perceel 2 Noord
[ Save | Delete | Back | Clay [LUTUM- VerisLutum20202 v |
Organic Matter | Vo
e [ORGMATTER - VerisOM20 v |
17 50-1890 Product [
- 1590 - 2029 LBaer Ld
I 2029-2168 :
21682307 | 3
2307-24.46| | imal sprayi "

-24 ol VerisOM2020.csv Optimal spraying volume 250 ha
2585 -2725 Variation +/- 10 %
- 27.25-2864
2364 -30.03

Quanti v
—003-3142 | © i — Water usage 1361 liter
- 3142-3281 ame ) Usage of Boxer 19.969 liter (1.45 %)

Data Definition [omM]

Download ISOXML taskcard
/ | Download shape taskcard |

Interpolation [IDW v

Raster size X (m) [20 |

Raster size Y (m) [20 J

Workingwidth (m)[20 |

Contour Params | v

Ea [ Back |

. 397 -4.00

.400-4.03

. 4.03-406

Boxer (Vha)
3.25
3.33
3.40
3.47
3.54
381
17 Eurosense Earthstar Ge k 3.60
3.78
3.83
3.80

—-30-433



Phytophthora infestans (“late blight”)

"

mage: Howard F. Schwartz, Colorado State University




Potato late blight DSS and VRA maps

Crop and variety

Weather data and
prediction

\_/

data

infection risk and

effective dosing

WUR Blight
minimum

models

Fungicide data and
degradation

FMIS: Farm and
crop management
data

prediction

ooooooo

Biomass data and
prediction

Others, e.g.
disease monitoring

Blight
App on
Akkerweb




The NemaDecide Geo supply chain

Potato cyst nematodes, root knot nematodes, root lesion nematodes

Cropping scheme Digital sampling Sampling NemaDecide NemaDecide

vice

request result G

I I

S Gy

RVO Crop Generating Database Potato Taskmap
polygons sampling units soil sampler info nematostats

-
-

WAGENINGEN
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Four PA 2.0 applications in potato

-------

nnnnnn

15%

Increase gross margin:  20%

Reduction N use:

| * Increase sustainability: 23%
Soil herbicid
Van Evert et al. (2017).
https://doi.org/10.3390/su9101863
Kempenaar et al. (2017)

https://link.springer.com/article/10.1007%2Fs11540-018-9357-4

Sidedress N Potato haulm killing
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https://doi.org/10.3390/su9101863
https://link.springer.com/article/10.1007/s11540-018-9357-4

National Fieldlab Precision Agriculture (NPPL)

The project will run 4 years ;NPPL

Nationale Proeftuin Precisie Landbouw

The project is initiated by ProAgrica and WUR. Financial resources are mainly
from Ministry of Agriculture (LNV).

NPPL aims to achieve "more sustainble agriculture” by stimulation of adoption
of Precision Agriculture applications.

We aim at farmers in the early adopters and early majority groups

AWA G E l':.ll_l _r»-:._l E E h{ ' ﬁOEGIEECSI-iOOL Droagrlca
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Selection process of six farmers in NPPL in 2018

Natianale Proeftuin Precisie Landbouw

PL

Nationale Proeftuin Precisie Landbouw

Er is een Nationale
Proeftuin Precisielandbouw
om akkerbouwers en
vollegrondgroentetelers
verder te helpen met
precisielandbouw. Zes
bedrijven krijgen hulp om
stappen vooruit te zetten.
ledereen kan meekijken.

RECISIELANDBOUW is veelbelovend, maar
heeft een duw mdigamrekunnenhldalbx’j
opvarting dar ptecs-elandbouw eenrol Imn
sm spelenh)devedagm; van de rmhetbelasung en
words

Ao

dersedmgen 1'egel|;hs nog geen sprake van een

lige adapeie in de by ktijk. Dear
krijgt precisielandbouw nog maar moeilijk voet aan
de grond. “ledereen is bezig met precisielandbouw,
behalve de boer”, rapponeerde ABN Amro vorig jaar

treffend.

Want ondanks dat technisch en softwaremarig al
veel kan en verschillende syseemen feiteligk prak-
ujkn;pzxjn, kit de boer de kat uit de boomn. Hj vmdt

van een

Straks wordt één bedrijf compleet doorgelicht s I Tl 1 et A
Het principe snappen is namelik één ding, zelf op
Eind 2018 worat 4&n van de uciale meknaardqmsueda:ﬂvnorplaaxsmﬁe&emk
©n gazo maar door. len, die

pmduoemnend;emwlgensmvoemnmagmma
chmanswdevenvmanders Dat blijke - openkele

na - voor dezitsend akker-
bouwers en vollegrondsgroentecelers een brug te ver.

Nationale Proeftuin

Om uit deze impasse te komen heeft het ministerie
van Economische Zaken de Nationale Prosftuin Precy
sielandbouw (NPPL) in het leven geroepen. In dit
ptqeawwﬂtaﬂeketmsoplm;ebuednnmn&

gemaakt voor
telars. Hee projece vioeit voort uit de Voedselagenda 3

[ 17hoctt1 MEsppl dpiedd 3637 e 115



NPPL website

WWW.proeftuinprecisielandbouw.nl

p @80 OH ,:.') NPPL - Precisielandbouw vo... X ’ |

—~

-
c;)
~

https://www.proeftuinprecisielandbouw.nl/

>

pod

¥ Potato GAP China - Dropb... ’é}_] DISAC E-pieper - OneDrive & Docs & Files — Bioscope @& Docs & Files — WP2 Trial .. <&@ H2020-SFS-2b-2015 - On... ‘v’ Sharing - Dropbox

De Deelnemers

200

o Da) 340 SepeTesgi) xon Crrmste - 20N

Pesdaateen N — oty
———

Wat is de Nationale Proeftuin
Precisielandbouw?

e presecs Motk s ot Frcieidarcbunn - ey NIYY - hetpt o vercer

fackinals reafan et Lasdzecn

39


http://www.proeftuinprecisielandbouw.nl/

NPPL farmers 2018

® Six farms
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Techniek

Plaatsspecifiek granulaat

Variabel bodemherbiciden Variabel poten aardappelen




akkerbouw
P

213gbas

“Precisieproertuin
helpt telers verder

. Zes akkerbouwers gaan aan de slag met

Edeelnemers aan de Nationale Proeftuin Pre-

De Nationale Proeftuin csielandbouw (NPPL i gesclectrend. Zes
Precisielandbouw is gestart. o poret

Zes akkerbouwers verspreid over e
het land gaan dit jaar met hulp van s s T Lol
experts precisielandbouw op hun P il s e

bedrijven halen. Dit project moet e il
precisielandbouw een impuls geven. T e o et s

vitzondzrlij grote bedrijven.
Belanyrjk i de sclocti s seweest dat de bedri
ven cen duidele toeKomststrategic hebben, waar-
i 2e een 1ol zien voor precisielandbouw, Het i
geen precisievoorlopers, man zitien wel in het
Voorste sedeclte van het peleton. Ze weten wat ze

WAGENINGEN

UNIVERSITY & RESEARCH

info Descisss

e Fote's  Evenementsr info Discussie Fote's Evemomenten
- Beeri

oy Akkerbouwbedry! Sturm
o

Vorige wees maandag Las Set met om met

de Fend: wput van Pater «an | seuwen Vanavond Nneef Ogs et orkrusd in de

Boomiamp een vanabeiw DespUnng wt te wen bestreden ooor Se hodemherticxde
voeren Varwege de tytudrik was het die dag Siomp 200 SC varabel we t

Mot MOgeigh Ge COrTaMk wan dit probieam te
achierhalen. Vandasg 30 apcd b0
vertegenwoorsgers v d

~INPPL -

NPPL rorekt 6 nieuwe kandidaten voor
2019

R S

D Nocorue Froatean Procat tha freow (270 Yorks ot &

T e T R T PR A = 1Y
S B oo oo aonnbar oo s el e e evecs
B L S

Sehuilf jn i
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New applications = = |
in 2019 NPPL <NPPL

Inschrijving 2019 geopend!

b DOE MEE!
® Fe rtl I IZer use naast akkerbouw nu ook

precisietechnieken voor veehouderij

" Dairy farming

e Irrigation
® Weed detection

i a1

Y
R
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® Birds protection
e Route planning
e VRA fungicides

Inschrijven kan t/m 19 oktober 2018

Precisie- Variabel doseren Beregenings- Plaatsspecifiek Planning en
WAGENINGEN bemesting fungiciden in aardappelen advies onkruidbestrijden optimalisatie
glasland en/of bloembollen op maat via onkruiddetectie rijpaden

UNIVERSITY & RESEARCH




Towards PA 3.0 and 4.0

" PA 3.0
e More 'on the go’ applications
® More and better sensing at high resolution
e Crop condition and quality, soil quality, biodiversity
e Better decision making based on site specific data and models
e More robotics / autonomous machines / mixed cropping

" PA 4.0
e Data sharing between farmers and chain partners
e Better decision making based on shared data (less field experiments)

WAGENINGEN
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PA 3.0 in autonomous machine platforms and actions on-the-go

https://www.wur.nl/en/Research-Results/Projects-and-programmes/Agro-Food-Robotics.htm




Robotics assisting in food production chain

https://www.wur.nl/en/Research-Results/Projects-and-programmes/Agro-Food-Robotics.htm

77 TN

IV = =

AGRO FOOD
ROBOTICS



https://www.wur.nl/en/Research-Results/Projects-and-programmes/Agro-Food-Robotics.htm

N-sensing . Cowgy E-pieper

Slimme Mechanisatie | Automatisering | Retiatisering
voor een Akkerbouw met Greel en Duurzaamheld

INTERNET OF FOOD & FARM
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Challenge: yield gap at field level

" Method T

PPS Op naar Precisielandbouw 2.0

e Data-set of group of farmers in a region (>20)

Comé Kempenaar ramens kenaisinstelingen, Geert Hermans namens bedriffsieven.

e Crop management data e e
e Link with environmental (open) data —

Inspannin
stratogische thema's binnen precizieandbouw binnen TXI ASF.
bearjven,

en
kennlsinstelingen werken samen In dit prOQRAMMA 3an een vtal
' = r

. Tevens naar
cen deeiproject In het programma.

e Study at crop rotation level

e Calculate crop yields with mechanistic model (Yp, Yn, Yw, Ywn)

PL2.0 leverde de voigende (tussenjresutaten
« Een toapaszing van RADAR-satellietbeelden in lancbouw
]

e Compare with actual yield iy

e Factor and frontier analysis to rank yield determining factors

http://www.precisielandbouw-openteelten.nl/disac/44-nederlandstalige-content/pl20
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For quality of life




Decision support system for farmers to rank yielding

factors

Crop and
variety data

Soil data

wAaAGENINGENIEE
For quality of life

Weather data

\
Crop vyield
models Yp,
Yw, Yn, Ywn
etc.

MIS: Farm an
crop management
data: sowing date,

N\

Factor and
frontier
analysis

To determine
key factors

harvest date

Measure
d Yield
data

Outcome: vyield
gap per crop per

field: srategic
advice




In conclusion

" PA is changing agriculture, food production and landscape (4e revolution?)

" Adoption of guidance systems in modern agriculture is high (PA 1.0), but
adoption of variable rate applications at 10-50 m? is still low (PA 2.0, but

increasing)

® Adoption of variable rate at 1 m2 / plant level requires R&D/innovations on
sensing, robotics and ICT (PA 3.0, on the go systems) to become
mainstream

" Data-driven ag. (PA 4.0) requires besides R&D/innovations on data analytics
also trust in data sharing and compliance to FAIR S ——
by aligned parties sy

Human Input

Predictive

WAGENINGEN

UNIVERSITY & RESEARCH

Gartner



Will analytics replace the farmer at the end ......... ?

WAGENINGE

The Analytics Continuum

Analytics Human Input

Descriptive

What happened?
Diagnostic

Why did it happen?

Predictive
What will happen?

Decision
Prescriptive Support

What should | do?
Decision Automation

Feedback

Gartner

UNIVERSITY & RESEAR ..

Figure 1. The Analytics
Continuum (Gartner):
Developments in data
driven research
progress from
descriptive analytics, to
predictive, to
prescriptive. The latter
facilitates (real-time)
automated decision
support.



Thank you for your attention

wWwWw.precisielandbouw.eu

http://precisielandbouw-openteelten.nl/

www.proeftuinprecisielandbouw.nl

Emaill: corne.kempenaar@wur.nl
Email2:c.kempenaar@aeres.nl
Tel.: +31654954413

Skype: corne.kempenaar
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