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Electronics

What the
manufacturers are
working on

rocess monitoring and

documentation have
become an important part of
the farmer’s daily work. And
letting this collected infor-
mation flow into the con-
trols of a machine and thus
actively influence the pro-
duction process is an impor-
tant aim of farm machinery
developments in  recent
years.

The tasks tackled by elec-

_tronics in agriculture are di-

verse and can be divided
into three groups. Nowadays
much more than simple
monitoring is involved, with
progress towards increasing-
ly complex controlling of
partial or total processes.
Starting with the practicality
of satellite supported posi-
tioning ((D) GPS) and yield
mapping which we've seen
on farms for over 15 years
now, the possibilities for
electronics have expanded
step by step. A further mile-
stone in this technical devel-
opment was the ability to
vary sowing rates on-the-go
and enable matching of
cropping intensity to the re-
quirements of soil and
plant.

Cultivations. Matching culti-
vating intensity to actual soil
structural requirements has
been the aim of numerous
trials for some years now.
The texture, relief and hu-
mus content are important
factors influencing working
depth. Here, many systems
for measuring soil conduc-
tivity have been introduced
into practical farming. Hy-

draulic adjustment of work-
ing depth on the cultivator/
disc harrow combination
during field operations offers
the possibility of continual
variation. Many manufactur-
ers already offer practical so-
lutions in this respect. The
extent of straw cover as pa-
rameter for adjusting work-
ing depth offers new sensor-
based possibilities with a
sensor for this approach be-
ing developed and tested
within a German Federal
Foundation for the Environ-
ment (DBU) research project
in Kassel and Kiel.

Sowing. Seeding rates can
be matched to location yield
potential via electronic ad-
justment of drill and preci-
sion seeder, with the tech-
nique available for some
years now. In particular this
approach allows optimisa-
tion of individual plant spac-
ing, an interesting develop-
ment for cereals, oilsced
rape, beet and maize. In this
way it's possible in specific
parts of a field to establish
more plants where there’s
more availability of moisture
and nutrient supply. Among
the technical innovations
presented at Agritechnica
2009 were also solutions in
this direction.

Fertilising. Crop nutrient ab-
sorption during the vegeta-
tion period can be calculat-
ed for every square metre
from the harvest return re-
corded in the yield map and
converted, with input of in-
formation on soil nutrient re-
serves, into a fertiliser rate

decision. We've already seen
a variety of sensors devel-
oped for assessing nitrogen
as a mobile nutrient. These
estimate the nutrient content
and development stage of
the plants and send a ferti-
liser recommendation in real
time to the application im-
plement. Applying fertiliser
in this way enables a pre-
cise, site-specific steering of
production in association
with variety involved and
production target.

Plant protection. N-sensors
that assess biomass can also
be applied for plant protec-
tion (growth regulators or
fungicides). At Agritechnica
a herbicide sensor was intro-
duced that recognised weeds
via leaf shape thus enabling
precise application with the
right spray or active ingredi-
ent group. This sensor should
be on the market by 2011.
But for targeted application
of individual sprays, techni-
cal development of crop
sprayers and the spray sub-
stances is necessary. Here,
two different routes are be-
ing taken: One way being
worked on features direct in-
put systems while the other
is being builtaround sprayers
that have several tanks
wherein different active in-
gredient groups can be
mixed. Both systems enable
precise treatment of weeds
where they have exceeded
their population damage
thresholds.

Harvest. At harvesting there’s
the possibility of recording
yield and quality. This means
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the outcome of the preced-
ing production strategies can
be documented. The record-
ing of quality-influencing
parameters during the har-
vest enables precise selec-
tion for subsequent value-
added processing. Optical
sensor systems (NIRS) are al-
ready available offering in-
formation on quality-related
parameters (e.g. dry matter,
protein content, starch, fat).
A silage harvester with NIRS
system in the discharge spout
offers immediate availability
of dry matter readings dur-
ing grass and maize forage
harvesting allowing silage
additive injection to be
matched to moisture content
or, in combination with a
volume sensor, the produc-
tion of a map of dry matter
yield in the field.

The same optical measure-
ment system with another
calibration may also be used
in the combine. Trials by
Agrartechnik in Kiel show
good results in this respect
for the classic combining
crops such as cereals, oilseed
rape and grain maize. And
there are further possibilities
for the future. A compart-
mentalised grain tank in the
combine in combination
with NIRS or photo-optical
sensor can enable selection
during the harvest and free
from GM grain or mycotox-
ins. This aspect is being re-
searched currently at the
University of Berlin.

Parallel tracking systems.
Further possibilities for in-
creasing productivity are of-
fered by GPS supported par-
allel tracking systems in
tractors and harvesters. With
the help of various signal
correction systems overlap-
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ping in fieldwork can be
largely avoided. Especially
the over-all availability of a
high-precision RTK correct-
ing signal (+ 2 cm) is compo-
nent of research at the Tech-
nical University of Kiel.
Here, the number of re-
quired RTK antennae is the
main cost factor. This cost
could be substantially re-
duced through networking.

Process monitoring and
documentation. The collect-
ed and processed data help
towards comprehensive doc-
umentation of the produc-
tion process and, through
this, transparency that can
mean a competitive advan-
tage for the farmer in prod-
uct marketing. Here, 1SO-
BUS can help in the coupling
of machines and implements
from various manufacturers
and in the simplification of
their operation. Data ex-
change is standardised and
so, independently from im-
plement used, can also be
centrally administered and

in

analysed with the office soft-
ware.

Through multi-manufacturer
standardisation of hardware
(ISOBUS) and software (ISO-
XML), productivity in field-
work, documentation and
management is achievable.
With this it’s possible to doc-
ument for transparency and
thus further increase safety,
both for the user of the tech-
nology and the consumer of
the goods produced.

Outlook. Nowadays, techni-
cal solutions available mean
that recording data is no
longer a problem, although
it’s still difficult to reach con-
crete decisions based on the
amount of information then
available: huge amounts of
data are collected, hardly
any is further processed. Up
until now this has mainly
been because of the compli-
cated, producer-specific so-
lutions for evaluation and
processing. A uniform stand-
ard is demanded for the col-
lection and processing of in-

Machinery times
Fuel consumption
Input amounts
Harvest yields
Harvest quality

Logistics
Machinery monitoring
(telemetry)
Administration tasks

formation and this is offered
by central communication
and data exchange systems
(ISOBUS, 1SO-XML). Such
technology should be seri-
ously considered when de-
ciding on future investments.
Highlighted in this respect
should be the new institu-
tions AEF (Agriculture Elec-
tronic Industry Foundation)
and Competence Center
ISOBUS e. V. These organi-
sations are powerful motors
driving development for-
wards and thus encouraging
other manufacturers to fur-
ther develop their products.
To reduce variations in prod-
uct yield and quality, manu-
facturers are working more
strongly on various site-spe-
cific systems. The basis is the
mapping of soil and its nutri-
ent content. However, the
results already promised by
manufacturers are not to be
expected quite yet in all
areas.

The target of producing both
economically and ecologi-
cally possibly requires new
forms of machinery cooper-
ation for the full exploitation
of high-tech equipment.

Prof. Yves Reckleben is managing
director of RKL in Rendsburg
and lecturer at the

Technical University of Kiel
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Agricultural electronics: The hits so far

Farmers use electronic aids only when
they promise efficiencies in agricultural
inputs, enable higher area performance
and are also simple to operate. So far,
these requirements have been met
mainly in two areas: For site-specific
fertiliser application and in the different
parallel tracking systems.

Long-term N fertilising field trials by
various institutions on the basis of
different systems — from map-based and
sensor-based application to direct
sensor-steered fertilising with map
superimposition — have returned
different results according to region and

location. Depending on investment a shorter growing season and 66
costs for the system in question, and the  subsequent yield penalties.
annual extent of use, the results, e.g. for
an annual application area of 500 ha (3 Trial results. The investigations
fertiliser applications, 167 ha total area) ~ showed various possible savings.
can range from 21.50 to 68.80 €/ha. With a manual system, for in-
With that, the savings effect is already stance, a tracking guide could
more than the annual
costs for the system- How much can you save? /ha)
Avoiding overlapping
during fieldwork leads
to work efficiency Manual steering aid
improvements and
. Savings
reduces inputs as well N
el [ | Annual costs
as implement wear. 1 14.64
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Elektronik ist in vielfdltiger Weise zum
2 Zukunftstrend der Landtechnik geworden. Die Y
Datenerfassung stellt dabei kein Problem mehr

dar, allerdings ist die Verarbeitung der Daten wegen
der vielen herstellerspezifischen Lésungen schwierig.
Bei Investitionsentscheidungen sollte daher auf einen

einheitlichen Standard der Kommunikat

Datenaustauschsysteme geachtet werden.

with actual steering or even offer fully
automatic steering. Over and above
this, the application of RTK-GPS based
steering systems also leads to a definite
reduction in so-called deadline costs.
These are the costs that arise though de-
layed operations, especially of sowing.
With an assumed increase in operation-
al capability of from 5 — 10% through
the introduction of steering systems 50
to 100 ha more could be drilled on a
1000 ha farm in the same time. Say
weather conditions worsen and this
area had to be drilled later, missing out
on the ideal window. The result is

ions- und

save 11.50 €/ha and as much as 14.60
€/ha with automatic steering. Precision
of automatic systems could be still
further improved through highly
accurate correction systems (e.g. RTZ).
The costs for a manual system differ
substantially depending on manufactur-
er. In our own calculations we reck-
oned 5500 € with annual costs at five-
year depreciation of 1400 €/year with
interest at 6% and repair costs of 5%.
According to manufacturer information
20,000 € can be taken as cost for a
fully automatic steering system. Here
too, annual costs were reckoned over
five years and calculating out at 6600
€. From this the minimum application
area for a manual system was from
approx. 120 ha/year and for an auto-
matic steering system from approx.
450 ha/year in order to fully cover costs
through savings.

Automatic steering system
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L'électronique est devenu a beaucoup d'égards une
tendance d'avenir pour les machines agricoles. La
saisie des données n'est plus un probléme,

mais leur traitement est difficile en raison des solutions
spécifiqgues mises en ceuvre par chaque constructeur.
C'est pourquoi les décisions d'investissement devraient
veiller au respect d'un standard commun pour
communiquer et échanger les données.

agrifuture Spring/10 23




