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This drives the need
for a sustainable and
efficient food production. Agriculture, which is central to
this effort, is constrained by shrinking arable land, declin-
ing interest in farming, and strict regulations on fertilizers
and pesticides.

One potential solution is autonomous farming machinery.
While autonomous tractors are gaining attention, fully au-
tonomous farming remains a challenge.

Viderstad AB, a Swedish company specializing in agricul-
tural machines, is addressing these issues through a new
department developing connected and autonomous-ready
machines.
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A generic Viderstad tillage machine has sequential tools
aimed at changing the soil state from x,,; to a desired
X Via tool setting adjustments. The soil is influenced
by the settings X,,;, machine speed u,..; and soil composi-
tion #. The machine is controlled by the signal u. Only the
final soil state y = h(X,,;) is measured, introducing a de-
lay based on tool distance and machine speed. Throughout
the field, the soil composition changes, making it a dynamic
disturbance. Here visualized using two different composi-
tions in a field.

Changing soil conditions in a field
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Initial Work

As this is pioneering research, the first step is to
study the dynamical system through system identifi-
cation for control. Initial work will focus on simu-
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lating dynamic behavior and disturbance effects, with
particular emphasis on the known hydraulic system
controlling the tools and the unknown soil dynamics.

To get initial insights, a
simple model has been
derived. Here, a sin-
gle tool controlled by
one hydraulic cylinder
is considered. = The
force in the soil is mod- d
eled as:
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where d is the depth, v is the speed and 6, is a soil specific

parameter. The depth is controlled by changing the stroke s

of the cylinder. The control of the force is shown below. The

amplitude and angle are controllable separately but fails in

combination.

Amplitude control
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