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(54) INERTIAL JOYSTICK ORIENTATION MEASUREMENT

(57) Previous joystick arrangements, comprising a
joystick handle, which is pivotable around a pivoting point
on a joystick base, use touching or non-touching sensor
to determine a position of the joystick handle relative to
the joystick base. Due to exposed sensors, maintenance
levels are high.

The present invention relates to joystick arrange-
ments, comprising a joystick handle, a joystick base and

a processing unit, wherein the joystick handle is pivotable
around a pivoting point of the joystick base, characterized
in that said joystick arrangement comprises a sensor unit
comprising an accelerometer connected to the process-
ing unit. The present invention uses a sensor unit con-
sisting of non-moving parts. As a result, the sensor unit
requires a low maintenance effort.
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to joystick ar-
rangements, comprising a joystick handle, a joystick
base and a processing unit, wherein the joystick handle
is pivotable around a pivoting point of the joystick base.

BACKGROUND OF THE INVENTION

[0002] Joysticks are used to control different applica-
tions, e.g. excavators, cranes, drilling machines, etc.
Mostly those applications are used in an environment
being dusty or having other severe pollutions. Positions
of joystick are mostly determined by sensors. The sen-
sors can be touching sensors or non-touching sensors,
in either case sensors within joystick applications need
to detect relative movements between a joystick handle
and a joystick base. As a consequence sensors of joy-
sticks are polluted by dust or other pollutions. These pol-
lutions affect mostly joystick arrangements comprising
touching sensors. As a result, the joystick arrangements
need to be maintained on a regular basis. This regular
maintenance is cost intensive.

PROBLEM

[0003] The present invention aims for a low mainte-
nance effort of joysticks.
[0004] This object if solved with a joystick arrangement
as described in the outset in that said joystick arrange-
ment comprises a sensor unit comprising an accelerom-
eter connected to the processing unit.
[0005] In such a joystick arrangement, it is possible to
determine the position of a joystick handle without having
sensors exposed. The sensor unit is composed of non-
moving parts and therefore the sensor unit does not need
any maintenance. Furthermore, the joystick arrangement
has a high EMC tolerance which is beneficial for working
environments having a high electromagnetic impact, for
example around electrical furnaces.
[0006] Accelerometer detect forces applied onto it. In
this case, the accelerometer can detect gravitational forc-
es. Depending on the joystick handle position and there-
fore on the position of the accelerometer, the accelerom-
eter detects the gravitational forces differently. The sen-
sor unit hands the over to the processing unit. The
processing unit determines the position of the joystick
handle by using the output of the sensor unit.
[0007] In an embodiment, the accelerometer compris-
es at least two axes. Using at least two axes enables the
accelerometer to detect a joystick handle movement on
a high accuracy level. Mostly accelerometers are able to
cover all three spatial directions. These directions are
covered by the accelerometer to detect movements of
the joystick handle.
[0008] In an embodiment, the joystick base is mounted

on a structure. This is a simple way to guarantee a fix
position of the joystick arrangement. Furthermore, the
structure and the joystick base can be formed as one-
part.
[0009] In an embodiment, the sensor unit is a first sen-
sor unit comprising a first accelerometer wherein the joy-
stick base or the structure comprise a second sensor unit
comprising a second accelerometer. Using a first sensor
unit and a second sensor unit increase the accuracy of
the detection of the position of the joystick handle.
[0010] In an embodiment, the processing unit process-
es outputs of both sensor units. The processing unit can
use both sensor data output to determine the position of
the joystick handle. This arrangement cuts costs, since
just one processing unit is needed and increases the ac-
curacy the joystick arrangement.
[0011] In a embodiment, the processing unit compares
signals of the first sensor unit and of the second sensor
unit. By comparing both signals, movements which the
joystick handle and the joystick base or the structure ex-
perience are detected and filtered. Therefore the
processing unit can detect the position of the joystick
handle within a moving joystick arrangement.
[0012] In an embodiment, respective axes of the first
accelerometer and axes of the second accelerometer are
parallel to each other when the joystick arrangement is
in a neutral position. This is a simplifies the implementa-
tion of a software used by the processing unit.
[0013] In another embodiment, respective axes of the
first sensor unit in the joystick handle and respective axes
of the second sensor unit in the joystick base or the struc-
ture are rotationally offset to each other when the joystick
arrangement is in a neutral position. This simplifies the
mounting process, since mounting tolerances are re-
duced.
[0014] In an embodiment, the sensor unit comprises a
gyroscope. The gyroscope can detect rotational move-
ment. Since the pivoting movement of the joystick handle
around the pivoting point in the base is a rotational move-
ment, the usage of a gyroscope increases the accuracy
of a joystick arrangement.
[0015] In an embodiment, respective axes of the gyro-
scope comprised in the first sensor unit and respective
axes of the gyroscope comprised in the second sensor
unit are aligned. By aligning respective axes of first sen-
sor unit with respective axes of the second sensor unit,
the processing unit can process the output of the sensors
easily.
[0016] In an embodiment, the sensor unit comprises a
magnetometer. Magnetic impacts can influence electron-
ic devices, e.g. sensors. The influence of magnetic im-
pacts can affect sensitivities of sensors. A magnetometer
detects such magnetic impacts. As a result, sensitivity
levels of sensors can be adjusted and the joystick ar-
rangement to be used in working environments with a
high magnetic or electromagnetic impact like around in-
duction furnaces or in metal mines.
[0017] In an embodiment, the sensor unit comprises a
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barometer. Barometers detect air pressure. If an operat-
ed unit controlled via a control stand is used in contam-
inated environments, like landfills, the control stand has
a higher air pressure than the environment. To monitor
the air pressure barometers are used. The sensor unit
comprises a barometer in order to cut costs, since just
one type of sensor unit needs to be developed and man-
ufactured.
[0018] In an embodiment, the position of the joystick
handle determined by the processing unit is handed over
to a control unit. This simplifies the control of the operated
unit and reduces the parts needed for controlling.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

Fig. 1 depicts a side view of a joystick arrangement;

Fig. 2 depicts a front view of a joystick arrangement.

DETAILED DESCRIPTION OF THE DRAWINGS

[0020] Fig. 1 depicts a side view of a joystick arrange-
ment 1 in its neutral position. A joystick handle 2 of the
joystick arrangement 1 can pivot around a pivoting point
5, based in a joystick base 3. The joystick base 3 can be
mounted on a not depicted structure. The joystick handle
2 comprises a first sensor unit 4, which is connected to
a processing unit 10. The first sensor unit 4 comprises a
first accelerometer. The joystick base 3 or the structure
can comprise a second sensor unit 6 comprising a not
depicted second accelerometer. The second sensor unit
6 is connected to the processing unit 10.
[0021] Fig. 2 depicts a front view of the joystick ar-
rangement 1 in its neutral position. The joystick handle
2 of the joystick arrangement 1 can pivot around a piv-
oting point 5, based in the joystick base 3. The joystick
base 3 can be mounted on a not depicted structure. The
joystick handle 2 comprises a first sensor unit 4 and a
first accelerometer which is connected to the processing
unit 10. The joystick base 3 or the structure can comprise
a second sensor unit 6 comprising a not depicted second
accelerometer. The second sensor unit 6 is connected
to the processing unit 10.
[0022] In the neutral position of the joystick arrange-
ment 1, the accelerometers detect forces applied on the
joystick arrangement 1. In this case, the forces applying
are gravitational forces. The accelerometers measure
the gravitational forces along each axis of the respective
accelerometer. If for example one axis of the accelerom-
eter, which comprises three axes, is aligned with the grav-
itational force, the two other axes detect no gravitational
force, since all axes are perpendicular to each other. If
the joystick handle 2 is moved to a position, different form
the neutral position, the accelerometer detects gravita-
tional forces with at least one additional axis. Using out-
puts detected by the first sensor unit 4, the processing

unit 10 can determine the position of the joystick handle
2 in relation to its neutral position.
[0023] If the joystick arrangement 1 is moved as a
whole, the sensor comprised by the joystick handle 2
detects a movement. This movement however might be
unintended by an operator operating the operated unit,
controlled via the joystick arrangement 1. Therefore, the
joystick base 3 comprises the second sensor unit 6. First,
the axes of the first accelerometer and the axes of the
second accelerometer are aligned, for calibration pur-
poses. This sensor unit 6 is used as a reference. If the
joystick arrangement is moved as a whole, the first sensor
unit 4 and the second sensor unit 6 detect a same move-
ment. If the joystick handle 2 is moved to a position, dif-
ferent form the neutral position, the sensor unit 4 detects
the same movement like the sensor unit 6 detects and
in addition sensor unit 4 detects the movement of the
joystick handle 2. The processing unit 10 compares the
output of the first sensor unit 4 and the output of the sec-
ond sensor unit 6 to determine the actual movement of
the joystick handle 2.
[0024] In addition to accelerometers, the sensor units
can comprise gyroscopes. Gyroscopes can detect rota-
tional movements. Due to the pivoting movement of the
joystick handle 2, which basically describes a rotational
movement, gyroscopes help improving the accuracy of
the determination of the joystick handle 2 position. In ac-
cordance with the above described method using accel-
erometers only, the processing unit 10 compares the out-
put of the gyroscope comprised in the first sensor unit 4
and the output of the gyroscope comprised in the second
sensor unit 6. Based on this comparison, the processing
unit 10 determines the position of the joystick handle 2.
[0025] In the case of using accelerometers and gyro-
scopes, signals of the accelerometers are re-oriented so
that the measurements align along the same axes in the
neutral position. This includes a single fixed rotation be-
tween coordinate systems of the first accelerometer and
the second accelerometer. The fixed position is found
during a calibration process. In a position, different from
the neutral position, the axes of the accelerometers might
be not aligned. Signals of the gyroscopes are re-oriented
so that the measurements align along the same axes.
The signals of the gyroscopes need to be aligned always.
Therefore, the gyroscopes need additional rotation to
correct for a current joystick handle 2 position.
[0026] Using a combination of the signals of acceler-
ometers and gyroscopes comprised in the first sensor
unit 4 and in the second sensor unit 6, a highly accurate
determination of the position of the joystick handle 2 is
possible.

Claims

1. A joystick arrangement (1) comprising a joystick han-
dle (2), a joystick base (3) and a processing unit (10),
wherein the joystick handle (2) is pivotable around
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a pivoting point (5) of the joystick base (3), charac-
terized in that the joystick handle (2) comprises a
sensor unit (4) comprising an accelerometer con-
nected to the processing unit (10).

2. A joystick arrangement (1) according to claim 1 char-
acterized in that the accelerometer comprises at
least two axes.

3. A joystick arrangement (1) according to claim 1 and
2 characterized in that the joystick base (3) is
mounted on a structure.

4. A joystick arrangement (1) according to claims 1 to
3, characterized in that the sensor unit (4) is a first
sensor unit (4) comprising a first accelerometer
wherein the joystick base (3) or the structure com-
prises a second sensor (6) unit comprising a second
accelerometer.

5. A joystick arrangement (1) according to claim 4 char-
acterized in that the processing unit (10) processes
outputs of both sensor units (4, 6).

6. A joystick arrangement (1) according to claims 1 to
5 characterized in that the processing unit (10)
compares signals of the first sensor (4) unit and of
the second sensor unit (6).

7. A joystick arrangement (1) according to claims 1 to
6 characterized in that respective axes of the first
accelerometer and axes of the second accelerome-
ter are parallel to each other when the joystick ar-
rangement (1) is a neutral position.

8. A joystick arrangement (1) according to claims 1 to
6 characterized in that respective axes of the first
sensor unit (4) in the joystick handle (2) and respec-
tive axes of the second sensor (6) unit in the joystick
base (3) or the structure are rotationally offset to each
other when the joystick arrangement (1) is a neutral
position.

9. A joystick arrangement (1) according to claims 1 to
8 characterized in that the sensor unit (4, 6) com-
prises a gyroscope.

10. A joystick arrangement (1) according to claim 9 char-
acterized in that respective axes of the gyroscope
comprised in the first sensor (4) unit and respective
axes of the gyroscope comprised in the second sen-
sor (6) unit are aligned.

11. A joystick arrangement (1) according to claims 1 to
10 characterized in that the sensor unit (4, 6) com-
prises a magnetometer.

12. A joystick arrangement (1) according to claims 1 to

11 characterized in that the sensor unit (4, 6) com-
prises a barometer.

13. A joystick arrangement (1) according to claims 1 to
12 characterized in that the position of the joystick
handle (2) determined by the processing unit (10) is
handed over to a control unit.
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