Farming with passion: CAN is set

M

atthias
Rothmund
holds a Ph.D. in agricultural science. Since
2010, he has been working for Horsch, a company
that developed its first own
foil maize seed machine in
1981. His team comprises
engineers and technicians,
who are responsible for
electronic system integration, programming embedded controllers, and testing.
The manor Sitzenhof, which nowadays is surrounded by the facilities of
Horsch Maschinen, is still
operated as a farm. Beyond
that, today the Horsch family runs several big farms
in Germany and in Czech
Republic. Naturally, they
use their own machines to
farm their fields. Moreover
Matthias Rothmund knows
farming from his own experiences. The whole team
knows farming not only in
theory.
The electronic team
also designs CAN-based
networks. Those include
Isobus as well as embedded
networks in implements.
At the Agritechnica exhibition in 2013, the company

received the silver medal
for innovation for its single
grain technology for seeding cereals. “The embedded
CAN network connecting up
to 80 brushless DC motors
is based on the J1939 protocol,” explained Rothmund.
“We use proprietary PGNs,
parameter group numbers.”
One control unit operates
two motors. The awarded
solution is able to meter cereals in single grain quality
up to a frequency of 120 Hz,
which adds up to 120 grains
per second, thus to a seed
quantity of 240 grains per
square meter. The central
hopper supplies the seed
by means of a volume-metering unit. The pre-metered
seed is pneumatically conveyed and transported to
the respective seed row.
The CAN-connected BLDC
motors with high torque capability drive the metering
units for grain singulation.
The host controller for the
prototype machine is from
Mueller Elektronik, one of
the main hardware suppliers. Similar metering systems were already used in
seed drilling machines for

The embedded CAN
network connecting
up to 80 brushless
DC motors is based
on the J1939 protocol.

corn, for example. In this
machine, up to 24 motors
with integrated controllers
and CAN connectivity by
Dunkermotoren are used.
Their
other
silver
awarded equipment is the
Boom Control system. It is
part of the spraying boom,
which operates just above
the crop. The Isobus-linked
controller consists of STW
hardware and Horsch software. The active boom control allows a low distance
to the target area. As the
boom has been separated from the chassis, an exact adaption of the boom to
the field contour is possible.
Due to this decoupling the
rolling motions of the carrier
vehicle are not transmitted
to the boom. The adjustment speed of the contour
adaption is high even under
difficult conditions. Disturbing impacts like wind and
thermal can thus be minimized. The necessary hydraulic devices are linked
via the embedded J1939
network.
Some of the company’s
electronics are very dedicated. “We develop some
devices by ourselves,” said
the head of the electronic department. “Of course,
the production of this equipment is done by partners.”
One of them is Inmach, a
German company partly
owned by Horsch. Recently, this company introduced
a CAN-connectable ultrasonic measurement unit,
which comes optionally with
Isobus software. “We also
program some of the embedded controllers on our
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own,” said Rothmund. “We
program in C++, because
we like object-oriented
software.”
“CAN communication
is our daily business,” said
Rothmund further. “We install more than 7000 nodes
per year.” For development,
diagnostics, and testing the
CAN tools from Peak are
used. Most of the CANbased embedded networks
run at 250 kbit/s.
All of Horsch’s machines, which are using
electronic control systems
come with Isobus connectivity. They can make use of
the virtual terminal installed
in the tractors. “Teething trouble with Isobus virtual terminal is history,”
explained Rothmund, “with
the Isobus task controller
we have not yet solved all
problems, and we already
face challenges of automated Isobus implements,
which control the tractor.”
The company has established the electronic
development team to determine the control architecture and to reduce
dependency from electronic suppliers. So they always
get first-hand information
and to be prepared for the
future, Horsch is member
of the AEF, the Agriculture
Industry Electronics Foundation. Matthias Rothmund
participates in various technical working groups and he
is also a member of VDMA’s
(German Engineering Association) technical committee
for electronics. Both associations are involved in the
Isobus development.
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Dr. Matthias Rothmund leads the electronic development at Horsch, a manufacturer of agriculture
machines. The company has a leading market position in innovations for seeding and spraying
technology and was awarded with two Agritechnica silver medals in 2013.

