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Electronic information and control
systems have become widespread
in agricultural technology. Manu-
facturers offer further automation
of existing functions with new mo-
dels every year. And through elec-
tronics new functions are realised,
which were previously impossible.
The challenge here is to insure ma-
chine operation by avoiding break-
downs caused by electric and elec-
tronic failures.
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lectric and electronic units have become

self-evident to inform the driver about
the working conditions of his machine. These
units are described in [1, 2]. Grain yield
measurement, often in combination with a
grain moisture measurement, has become
very common on big combine harvesters.
Together with the amount and the composi-
tion of the returns more and more informati-
on will be available for a comprehensive as-
sessment and optimization of the threshing
and separating processes.

For forage harvesters yield measurement
units are getting only slowly acceptance. Un-
der development are several alternatives to
the measurement of the displacement of the
in-take drums [3, 4, 5]. The demand for yield
measurement and mapping is now stimula-
ted by political incentive measures for bio-
gas plants. The yield signal can also be used
via an interface for the adapted dosing of si-
lage additives. For the determination of the
dry matter content on the forage harvester, a
moisture measurement unit is necessary. Ac-
tually there is no device available for a rea-
sonable price. For the determination of the
protein content the technique of near infra-
red reflectance is under development as it is
also for combine harvesters [6].

Especially on harvesting machines high
demands are made on the HMI (human ma-
chine interface). These machines are used
only in a short time period and the driver
should not adapt himself every year newly to
the operation of the machine. This could be
made easier by an intuitive, logical and ge-
neral philosophy of operation and be sup-
ported by a colour coding of important ope-
rational functions, independent of the manu-
facturer (red: turning off of the engine,
orange: changing the forward speed, yellow:
activation of working units) [7].

The different manufacturers are having
different philosophies about the information
and operation systems for the machines.
Each philosophy itself is a compromise bet-
ween the complexity of the machine, the
amount of information and the wish for a
simple and clear operation [8].

Automation of partial functions

An overview of the status of the automation
technique on combine harvesters is given in
Figure 1.

The extension of the range of steering con-
trollers by GPS based system has to be em-
phasised. The GPS Pilot of Claas and the Au-
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Fig. 1: Control systems on combine harvesters. Bold border: status 2005
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TTable 1: Use of electronics and information and control systems on forage harvesters

toTrac System of John Deere are steering the
machines on straight lines or in contour lines
over the field.

John Deere is offering for all i-series com-
bines the harvest smart system. Driving
speed is controlled in dependence of the en-
gine load and of the load of threshing drum
or rotor respectively. Additionally the accep-
ted level of grain losses can be pre-setted.
This technique is an additional step towards
the control of the whole combine harvester.

For forage harvesters the overview of the
use of electronic and information and con-
trol systems is given in 7able 1. The control
of the cutting height and / or the bearing
pressure on the ground is similar to combine
harvesters. Claas offers an active vibration
compensation for the header. By this the am-
plifying of the machine is avoided while
driving on the road. Comfort and safety is in-
creased also at speeds up to 40 km/h.

The operation of the outlet is made easier
by different semi-automatic systems. Assis-
tance systems for the loading are still under
development [8]. Automatic steering sys-
tems for forage harvesters on the basis of the
mechanical sensors are also offered for row
independent maize headers. Steering along
swathes by a Laser Pilot, mounted centrally
under the cab, is offered by Claas. GPS-ba-
sed steering systems are not yet available.
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Guidance of a forage harvester with
satellite navigation

An automatic guidance system for a forage har-
vester was developed and investigated at the
University of Hohenheim [10]. The demanded
values for the driving course and the driving
speed are integrated in the guidance path. The
guidance system compares position, driving di-
rection and driving speed which are measured
with RTK GPS with the guidance path and con-
trols the steering angle and the drive train.

The guidance path is calculated for swath
harvesting with the recorded swath positions
[12]. Different methods to control the ma-
chine load were investigated. The pickup po-
wer consumption was one indicator for the
machine load. The driving speed was used to
control the pickup power consumption. The
system could react well to varying swath
masses. However, very local changes could
not be detected in time.

Corresponding to a defined harvester load,
the harvester’s driving speed was derived by
the spatial power consumption and the dri-
ving speed of the swather. This speed infor-
mation was combined with the guidance path
and enabled the guidance system to adjust the
driving speed in time. The guidance system
controlled the driving speed during har-
vesting according to the guidance path. This
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procedure depends on the used calibration.

The yield variation can be assumed to be
constant in the time between swathing and
harvesting. The swath properties can vary
according to the weather, so that the speed
calculation can deviate. Therefore, the speed
plan was calibrated with actual pickup power
measurements. Now, a predictive speed con-
trol was possible. This system reacted better
to the harvesting conditions then it was pos-
sible with the single systems.

Outlook

Planning, operating and documenting the
work of the machines are getting more im-
portant for farmers and contractors. For this
the connection of the machine to the infor-
mation systems in the offices is necessary.
The use of a wireless radio depends on the
covered area, the additional costs and the
monetary advantage by the immediate and
secure availability of the data [12].

The future use of electronic systems can
be derived from the development in the car
industry. Speech recognition and speech out-
put, force feedback operating units and head
up displays are already available for cars.
How fast these techniques will be used in
agriculture machines also depends from the
intuitive learnable HMI.
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