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1. Sectors of precision farming Copten i
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1. precision crop farming
the vision of the early 90ies

Auernhammer and Schueller 1991
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2. Sensors for precision crop farming:
Positioning

currently 4 technologies for satelite navigation :

« autonomous (GPS, GLONASS, BeiDou, ‘mo
GALLI LEO) ! Full Operational Capability

 wide area differential GPS (WADGPS), Galileo is implemented e

in a step-wise approach

 precise point positioning DGPS (PPP DGPS), o o 08, A -

Pilot project for PRS and demonstrator for CS

* real time kinematic (RTK) 2014
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Hayes, 2012, European Commission,; IGS-workshop, Olztyn, Poland
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Agricultural Systems

REdUCGd Overlap by aUtOmatIC Steerlng @ Institute of Agricultural Engineering
LSystem and RTK-georeferred seeder
‘ " reduction of resource input (seeds, fuel,

fertilizer, pesticides, working time)
about 15%
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2. Sensors for precision crop farming e e
Mapping or online N sensoring for the
fertilizer broadcasting

2. Berechnung der 3. Ubertragung der
N-Empfehlung Empfehlung an den
(PF-Box) Streuer (PF-Box)

O Institute of Agricultural Engineering

Potential Increase of
savings % yealds %

Vi
NP 1. Messung der N —

Aufnahme des Beéstandes

Agici

Xﬁp
pre

Senor
approach

Herbici'.
N
Fungicide 30 1-2
Herbicide | 20-60
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M ap I n fO rm atl O n @ Institute of Agricultural Engineering

N

Were do | get the data?

How do | get the data? < models/senitivity
How can | use this data? management (GIS/FIMS)
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2. Sensors for precision crop farming e e

Agricultural Systems

Trad|t|0nal fleld SCOUtInq _' ) Institute of Agricultural Engineeri
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2. Sensors for precision crop farming
Available soil sensors

Mechanical Electrical
Fuel consumption (0 Geo-electrical P
Draft force (0) TDR ©
Vertical penetrometer @ Geo-radar ©
Horizontal penetrometer 0 -
P (0) THz -
Chemical
, A Radioactivity
Galvanic @) G A ¢ o
lon-selective electrodes (pH) | amlma spef[: rome E[y (pass.) H
Field effect transistors O) mpulse-neutron (active) =
i XRF ©
Artificial nose -
Antibodies = Acoustical (,,seismics®)
Optical Response to sound =)
Vis-NIR spectroscopy 2@ Pneumatic Soruce:
Imaging 2O Movement of air in soil )| Gebbers (2014)
Raman spectroscopy - :
Plasma spectroscopy = © Under development /
promising
Commercially available 4, Commercially available, :
B ?)
N | accepted “ not accepted / adopted © Research only
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Soil information: EM-measurement

Topsoil Mapper (TSM)
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2. Sensors for precision crop farming o
Solil Information: EM-measurement

| Institute of Agricultural Engineering
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2. Sensors for precision crop farming:
Soll information TSM -

Institute of Agricultural Engineering

Corrections

Level 1 Level 2

Processing

Source:
Geoprospectors

Texture
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2. Sensors for precision crop farmmg
Soll information D2| TSM

! !
G, Depth 1

Source: Geoprospectors
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Soll information D2| TSM

Source: Geoprospectors
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2. Sensors for precision crop farming: (Ju) 22725
Soll information D2| TSM

Source: Geoprospectors
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S O I I I n fO rm atl O n TS M @ Institute of Agricultural Engineering
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Brown earth Podsol Meadow soil Pseudogley Pelosol Para brown earth

Source: LfU, Bayern Source: Herzberger Source: LfU, Bayern Source: LfU, Bayern Source: LfU, Bayern on sand
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2. Sensors for precision crop farming:

Automatic monitoring of quality
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Parameter ™ Roh- Roh- Roh- Roh- Methan- NEL ME
prot.  faser asche fett gas”
% %FM %FM %FM %FM nl/kg MJFM MJFM

Probenzahl 102 102 103 102 102 103 103 103
MIN_ Wert 23,3 23 51 L1 0.4 60,1 L3 22
MAX-Wert 452 43 12,1 23 1,0 112,9 2.4 4.1
Mittelwert 36.4 3,0 9,1 1,6 0.7 93.1 2,0 3.4

0,990 0939 0907 0,789 0,837 0984 0,980 0,983
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2. Sensors for precision crop farming: ) b

Automatic monitoring of yields and
yield qualities
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implementation into harvester W e

Parameter ™ Roh- Roh- Roh- Roh- Methan- NEL ME
prot. faser asche fett gas”
% % FM %FM %FM %FM nlkg MJFM MJFM
Probenzahl 102 102 103 102 102 103 103 103
MIN Wert 23,3 23 5,1 1,1 0,4 60,1 1,3 2,2
MAX-Wert 452 4.3 12,1 2.3 1,0 112,9 2.4 4.1
Mittelwert 36,4 3,0 9,1 1.6 0,7 93,1 2,0 3.4
. 0,990 0939 0907 0,789 0,837 0,984 0,980 0,983
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Effects of site specific fertilization on yield Errrerry
and protein content in durum wheat

| Yield (trha) [ Protein (%)

B <c <o Hhies:kgial ) N efficiency (%)
e I 10-n B oo 10 <0| I <15
- -2 I 20-46 B 5- 2
4774

5-8 12-13 B 25-35
s %13-14 [ 75- 100 —
- Bl 1a-1s B o01- 130 —"
—9 — P . |

-

0 30 60 12DMeters
L rrdan il 0 30 60 120 Meters

T O

Fi 2.M f wheat yield (left) and grai tein (right), divided in the different t
e A UEWHEREVIS I UETI 3 gy =N pIpEte TGh ) diyiedif i A 1= GRiE aiiagcimien Figure 4. Maps of apparent N balance (left) and N use efficiency (%) (right).

zones: HFZ (13040 N, 130415 N), MFZ (160+0 N, 160415 N), LFM (20040 N, 200415 N).

Source: Morari, F. et al. 2013: Precision agriculture "13
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We drown In a sea of data and thirst for information
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3. Challenges:
the vision of the early 90ies

Auernhammer and Schueller 1991
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Sensor fusion and data processing

manufacture independent open interfaces

sensor and information fusion opens:

communication between human-machine, machine-tools
and machine-machine '

automation of processes and data documentation
Serverarchitecture (internal — external — cloud)
data warehouse for expert systems and administrative tools 7 |

Lopen link* for ICT in agri- and horticulture
development of new ,Apps” open Cell phone

. T = Swiss army knife
Immense possibilities for users
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Open interfaces for ICT

= Doubling of processor speed every 18 month
= Doubeling of transfer speed every 9 month

= Number of mobile telefones increased from 750 Mio. (2000) to 6
Mrd. (now)
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REF Certified
B —
Standard for communication

1S0: ~ [ tractor-implement

www.aef-isobus-database.org

a g P| p en |_| N k Source: Sonnen (2016)
R 5 Data Exchange with Data Hub will be much more easy Dlgg
Standard for open data link g g
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3. Challenges:

Open data link for ICT

HOW STANDARDS PROUFERATE:
(68 A/C CHARGERS, CHARACIER ENCODINGS, INSTANT MESSAGING, ETC)

University of Natural Resources
and Life Sciences Vienna

I KU Department of Sustainable
Agricultural Systems

SITUATION:

THERE. ARE
4 COMPETING
STANDPRDS.

17! RDICULoUS!

O

WE NEED To DEVELOP

ONE JNINERSAL STANDARD

THAT COVERS EVERYONES
USE CASES. YERH!

)

SITUATION:
THERE ARE
|5 COMPETING
STANDPRDS.

Source: https://xkcd.com/927/
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