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Description
Field of invention

[0001] The present invention relates to a crane and a
method for operating a crane. More particularly, the in-
vention relates to a method for operating a crane to
perform a task automatically without manual assistance.

Prior art

[0002] The operation of cranes can be a complex and
challenging task. Especially, when the operator has to
avoid collision with objects that are difficult to strike during
movement of the lifting system of the crane. Nowadays,
manual control of the lifting structures is applied per
default. Accordingly, control of a crane requires full atten-
tion of the operator throughout all steps of the lifting tasks.
[0003] WO2015001401A1 discloses a crane and a
method of controlling a crane that comprises a lift system
configured to be arranged in a plurality of configurations.
The lifting system comprises a plurality of structures that
are movably arranged relative to each other and actuator
adapted to move the structures relative to each other.
[0004] In order to assist the operator and ease the
operation of the crane, it would be desirable to provide
amethod and a crane thatallows certain crane tasks to be
carried out automatically by the crane.

[0005] WO2015113084A1 discloses a method for con-
trolling a lorry crane according to the preamble of claim 1.
The crane controller is configured to be operated in afirst
operating mode in which the crane can be freely operated
by a user using control commands and in a second
operating mode that can be activated by the user, in
which the crane geometry is performed in a predeter-
mined sequence of movements by the crane control is
changeable. This solution, however, only provides a
single fixed path determined at a single fixed initial posi-
tion.

[0006] CN201358142Y discloses an automatic control
system for a telescopic boom. This solution, however,
only provides a fixed path determined on the basis of
manually selected starting position and a manually se-
lected ending position.

[0007] Accordingly, itis desirable to be able to provide
an improved controller and a method for controlling a
crane in a more sophisticated manner.

[0008] Thus, it is an object of the present invention to
provide a method and a crane that allows certain crane
tasks to be carried out by the crane automatically in a
more sophisticated manner.

Summary of the invention

[0009] The object of the present invention can be
achieved by a method as defined in claim 1 and by a
crane having the features as defined in claim 9.

[0010] Preferred embodiments are defined in the de-
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pendent subclaims, explained in the following description
and illustrated in the accompanying drawings.

[0011] The method according to the invention is a
method for controlling a lorry crane, having a lifting sys-
tem configured to be arranged in a plurality of configura-
tions, wherein the lifting system comprises a plurality of
structures moveably arranged relative to each other and
one or more actuators arranged to move the structures
relative to each other, wherein the method comprises the
following steps:

- selecting a first configuration among a plurality of
configurations by means of a control system com-
prising an operable control unit;

- selecting a second configuration among a plurality of
configurations by means of the control unit;

- activating the control unit to automatically bringing
the lifting system from the first configuration into the
second configuration by using one or more actua-
tors,

wherein the method comprises the step of detecting the
length of a structure of the lifting system and/or an angu-
lar position of a structure of the lifting system, wherein the
control unit applies the length of a structure and/or the
angular position a structure to calculate a path, through
which path the control unit brings the lifting system from
the first configuration into the second configuration by
using one or more actuators, wherein the path is deter-
mined continuously during the operation of the lifting
system, wherein the method comprises the step of keep-
ing the structures in positions, in which the distance
between the structures and one or more zones and/or
positions is larger than a predefined length.

[0012] Hereby, itis possible to bring the lifting system of
the crane automatically from the first configuration to the
second configuration without any action required from
the operator in a more sophisticated manner. The method
is capable of continuously determining the most optimum
path and automatically operate the crane accordingly.
Moreover, the method makes it possible to operate a
crane in a safer manner.

[0013] Thellifting system comprises a plurality of struc-
tures moveably arranged relative to each other. These
structures may be a crane base, a column being rotatably
attached to the crane base, a jib comprising a number of
booms. In a preferred embodiment, the structures may
comprise a plurality of booms displaceable arranged with
respect to each other. The plurality of booms may pre-
ferably be arranged in a telescopical manner with respect
to each other.

[0014] The lifting system comprises one or more ac-
tuators arranged to move the structures relative to each
other. The actuators may be of any suitable size and type.
In a preferred embodiment, the actuators are formed as
hydraulic cylinders.

[0015] The method comprises the step of selecting a
first configuration by means of a control system compris-
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ing an operable control unit.

[0016] The method comprises the step of selecting a
second configuration by means of the control unit.
[0017] The first configuration and/or the second con-
figuration may e.g. be selected from a predefined list or
may be selected by any indication means e.g. by pointing
out a position on a map on a user interface (e.g. a dis-
play). The first and/or second configurations may be
positions (e.g. lifting positions of a load), it may alterna-
tively be a configuration of a boom/crane arm such as an
un-folded configuration of the boom/crane arm or a
folded configuration of the boom/crane arm.

[0018] The method comprises the step of activating the
control unit to automatically bringing the lifting system
from the first configuration into the second configuration
by using one or more actuators.

[0019] It may be an advantage that the first configura-
tion and/or the second configuration is a position of a load
being carried by the crane or a position of a structure of
the lifting system. This means that the first configuration
and/or the second configuration can be defined by the
position, at which a load carried by the crane or to be
carried by the crane is located.

[0020] It may be beneficial that the first configuration
and/or the second configuration are selected from a list
being visibly available on a user interface. Hereby, the
operator can easily select among predefined configura-
tions. The list may include numbers and/or other text or
symbols.

[0021] In one embodiment, one configuration may be
the lifting system in a folded configuration, in which the
lifting system takes up less space than during lifting tasks.
[0022] In another embodiment, one configuration may
be the lifting system in an un-folded configuration, in
which the lifting system is ready to lift a load (e.g. from
a first position to another position).

[0023] It may be advantageous that the method com-
prises the step of selecting the first configuration and/or
the second configuration by indicating a position in a map
displayed on a user interface or by using an external
transmitter unit. Hereby, the selecting process is eased in
a user-friendly manner. Furthermore, in some applica-
tions it allows the operator to get an overview over the
surrounding.

[0024] The method comprises the step of keeping the
structures in positions, in which the distance between the
structures and one or more zones and/or positions is
larger than a predefined length. Hereby, it is possible to
avoid collision between the lifting system and objects
positioned in said zones or positions. Accordingly, the
invention ensures that fragile objects are protected from
impacts and contact with the lifting system. This is of
major importance if a lorry crane carries fragile cargo that
is not resistant to collision with the lifting system of the
crane.

[0025] The method is furthermore capable of protect-
ing moving objects. The position of moving objects (e.g. a
human, an animal or a vehicle) may be detected by any
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suitable detection units, e.g. visual sensors (e.g. cam-
eras).

[0026] It may be an advantage that the method com-
prises the step of automatically stopping the actuators
when the distance between the structures and the one or
more zones and/or positions is equal to or smaller than
the predefined length. Hereby, it is possible to control the
crane in a safe manner, in which collision with objects can
be prevented. It is by way of example possible to pre-
define the cab of a lorry to be a "safe zone", wherein the
lifting system is required to be provided within a prede-
fined minimum distance to the safe zone.

[0027] It may be beneficial that the method comprises
the step of automatically reducing the rotational and/or
linear speed of one or more of the structures of the lifting
system when the distance between the structures and
the one or more zones and/or positions is equal to or
smaller than the predefined length. Reducing the speed
may be accomplished by controlling one or more of the
actuators. Hereby, it is possible to control the crane in an
even more safe manner, because the speed of structures
of the lifting system can be reduced when the structures
approach predefined positions or zones.

[0028] It may be advantageous that the method com-
prises the step of detecting one or more zones and/or
positions by using one or more sensors.

[0029] It may be beneficial that the zones and/or posi-
tions are predefined or are set by default or set by the
user/operator of the crane.

[0030] It may be advantageous that the one or the one
or more sensors is a camera, an ultrasonic sensor, a
proximity sensor or an optic distance sensor.

[0031] By using one or more cameras, it is possible to
visually detect e.g. moving objects and optionally carry
out processing in order to determine if the object is a
critical object so that the lifting system should be stopped
or if the moving object is out of the critical range of the
lifting system (e.g. a dog running away from the crane). It
may be an advantage that the method comprises the step
of carrying out calculations in order to recognise one or
more detected objects in order to make decisions accord-
ing to a predefined scheme.

[0032] By using an ultrasonic sensor, it is possible to
detect the distance to one or more objects.

[0033] By using a proximity sensor, it is possible to
detect if an object is within a predefined range from a
predefined area (e.g. a structure of the lifting system).
[0034] By using an optic distance sensor, it is possible
to detect one or more distances optically.

[0035] It may be an advantage that the control unit
comprises an object recognition unit configured to recog-
nise one or more objects of predefined size and/or geo-
metry and/or speed based on data provided by means of
acamera. Hereby, itis possible to recognise one or more
objects and take this into account e.g. in order to stop the
movement of the lifting system or to move the lifting
system away from the object in order to avoid collision.
The objects may be moving objects such as a human or
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an animal. The objects may also be a vehicle such as a
car, a bicycle or a motorcycle.

[0036] The method comprises the step of detecting the
length of a structure of the lifting system and/or an angu-
lar position of a structure of the lifting system, wherein the
control unit applies the length of a structure and/or the
angular position of a structure to calculate a path, through
which path the control unit brings the lifting system from
the first configuration into the second configuration by
using one or more actuators. Due to the constrains in the
lifting system, detection of the length and angles of the
structures of the lifting system will provide information
sufficient to calculate one or more possible paths through
which the lifting system can be brought from the first
configuration into the second configuration by using
one or more actuators.

[0037] The term "angular position" may include an
angle between adjacent structures or an angle of a
structure relative to a predefined orientation (e.g. vertical
or horizontal).

[0038] It may be an advantage that the method com-
prises the step of regulating the speed (translation and
rotation) of the structures in dependency of the distance
between the structures and the one or more zones and/or
positions.

[0039] The crane according to the invention is a lorry
crane that comprises a lifting system configured to be
arranged in a plurality of configurations, wherein the
lifting system comprises:

- a plurality of structures moveably arranged relative
to each other;

- one or more actuators arranged to move the struc-
tures relative to each other,

wherein the crane comprises a control system compris-
ing an operable control unit configured to:

- select a first configuration among a plurality of con-
figurations;

- select a second configuration among a plurality of
configurations and

- activate the control unit to automatically bringing the
lifting system from the first configuration into the
second configuration by using one or more actua-
tors, wherein the control unit is configured to detect
the length of a structure of the lifting system and/oran
angular position a structure of the lifting system by
means of one or more sensors, wherein the control
unit is configured to apply the length of a structure
and/or the angular position of a structure to calculate
a path through which the control unit brings the lifting
system from the first configuration into the second
configuration by using one or more actuators, where-
in the path is determined continuously during the
operation of the lifting system, wherein the control
system is configured for keeping the structures in
positions, in which the distance between the struc-
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tures and one or more zones and/or positions is
larger than a predefined length.

[0040] Hereby, itis possible to bring the lifting system of
the crane automatically from the first configuration to the
second configuration without any action required from
the operator in a safer manner. The crane is capable of
continuously determining the most optimum path and
automatically operate the crane accordingly.

[0041] The lifting system comprises a plurality of struc-
tures moveably arranged relative to each other. These
structures may be a crane base, a column being rotatably
attached to the crane base, a jib comprising a number of
booms. In a preferred embodiment, the structures may
comprise a plurality of booms displaceably arranged with
respect to each other. The plurality of booms may pre-
ferably be arranged in a telescopically manner with re-
spect to each other.

[0042] The lifting system comprises one or more ac-
tuators arranged to move the structures relative to each
other. The actuators may be of any suitable size and type.
In a preferred embodiment, the actuators are formed as
hydraulic cylinders.

[0043] The control unit enables the operator to selecta
first configuration by means of the control system com-
prising the operable control unit.

[0044] The first configuration and/or the second con-
figuration may e.g. be selected from a predefined list or
may be selected by any indication means e.g. by pointing
out a position on a map on a user interface (e.g. a dis-
play). The first and/or second configurations may be
positions (e.g. lifting positions of a load), it may alterna-
tively be a configuration of a boom/crane arm such as an
un-folded configuration of the boom/crane arm or a
folded configuration of the boom/crane arm.

[0045] It may be an advantage that the first configura-
tion and/or the second configuration is a position of a load
being carried by the crane or a position of a structure of
the lifting system. This means that the first configuration
and/or the second configuration can be defined by the
position, at which a load carried by the crane or to be
carried by the crane is located.

[0046] It may be beneficial that the first configuration
and/or the second configuration are selected from a list
being visibly available on a user interface. Hereby, the
operator can easily select among predefined configura-
tions.

[0047] It may be an advantage that the first configura-
tion and/or the second configuration is a position of aload
being carried by the crane or a position of a structure of
the lifting system. The position may be defined in any
suitable coordinate system, e.g. a Cartesian coordinate
system, a spherical coordinate system or a polar coordi-
nate system.

[0048] It may be advantageous that the crane com-
prises a user interface, by which itis possible to select the
first configuration and/or the second configuration. The
use of a user interface makes it easier for the operator to
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select the configurations.

[0049] In one embodiment, the user interface is con-
figured to allow the user to select a first configuration and
a second configuration and a third configuration (that
may correspond to the first configuration).

[0050] It may be an advantage that the crane com-
prises a user interface configured to visually display a
map, by which itis possible to select the first configuration
and/or the second configuration. Hereby, it is possible to
make the crane user-friendly. The map may be a one-
dimensional map or preferably a two-dimensional map or
a three-dimensional map.

[0051] It may be an advantage that the control system
comprises one or more sensors arranged and configured
to detect the distance between the structures and one or
more zones and/or positions. Hereby, the distance be-
tween the structures and one or more zones and/or
positions can be detected.

[0052] It may be beneficial that the control system is
configured to detect when the distance between the
structures and the one or more zones and/or positions
is larger than a predefined length.

[0053] It may be an advantage that the control unit is
configured to automatically stop the actuators when the
distance between the structures and one or more zones
and/or positions is equal to or smaller than the predefined
length. Hereby, the crane can carry out movements of the
lifting system and automatically avoid collisions with
predefined objects positioned in predefined positions
or zones.

[0054] The zonesand/or positions may be predefined if
they are set by default or set by the user/operator of the
crane.

[0055] The one or the one or more sensors may be a
camera, an ultrasonic sensor, a proximity sensor or an
optic distance sensor.

[0056] It may be advantageous that the control unit
comprises an object recognition unit configured to recog-
nise one or more objects of predefined size and/or geo-
metry and/or speed based on data provided by means of
a camera. The object recognition unit may comprise a
computer-implemented system that may be configur-
able.

[0057] The objects may be moving objects such as a
human, an animal or a vehicle.

[0058] The control unit is configured to detect the
length of a structure of the lifting system and/or an angu-
lar position of a structure of the lifting system by means of
one or more sensors, wherein the control unit is config-
ured to apply the length of a structure and/or the angular
position of a structure to calculate a path, through which
the control unit brings the lifting system from the first
configuration into the second configuration by using
one or more actuators. Hereby, the sensors can provide
information sufficient to make sure that all positions of the
lifting system are known. Put in other words, the position
of the lifting system will be known on a continuous basis.
[0059] The path is determined continuously during the
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operation of the lifting system. Hereby, it is possible to
change the pathifthis is suitable, e.g. ifa moving objectis
determined or if the control unit determines that another
path is desirable. It may be an advantage that the control
unit is configured to on a continuous basis look for the
most optimum path based on at least one predefined
criterion.

[0060] The sensors for detecting the length of a struc-
ture of the lifting system and/or an angular position of a
structure of the lifting system may be any suitable type of
sensors including angle sensors and distance sensors.
[0061] The term "angular position" may include the
angle between adjacent structures and the angle of a
structure relative of a predefined orientation (e.g. a ver-
tical or a horizontal axis).

[0062] It may be an advantage that the crane is con-
figured to regulate the speed (translation and rotation) of
the structures in dependency of the distance between the
structures and the one or more zones and/or positions.
This may be done by using the control unit of the crane.
[0063] A system according to the invention comprises
alorry crane, an external transmitter unit and a receiving
unit, wherein the transmitter unit is configured to transmit
its position information to the receiving unit.

[0064] Hereby, the external transmitter unit can be
positioned in a desirable position (e.g. on the ground at
an area in which a cargo has to be delivered) and the
position of the external transmitter unit can be detected
by the receiving unit so that the position of the external
transmitter unit can be used as a setting in the control unit.
Accordingly, the crane can deliver the cargo in the right
position by selecting the said position as the "second
configuration of the lifting system".

[0065] In one embodiment, the crane comprises a
control unit configured to control the lifting system of
the crane in such a manner that the crane can perform
an automatic loading process that includes loading of a
plurality of objects/loads into a predefined area.

[0066] In one embodiment, the crane comprises a
control unit configured to control the lifting system of
the crane in such a manner that the crane can load a
truck bed with objects/loads from a stockpile (e.g. on the
ground).

[0067] In another embodiment, the crane comprises a
control unit configured to control the lifting system of the
crane in such a manner that the crane can unload a truck
bed and place the objects/loads from the truck bed to a
predefined area (e.g. a stockpile on the ground).
[0068] Inone embodiment, the crane comprises a user
interface configured to display a setup that allows the
operator to select and perform an automatic loading
process.

[0069] It may be an advantage that the crane com-
prises visual detection units (e.g. cameras and/or dis-
tance censors) arranged and configured to detect the
position and/or orientation of objects/loads to be loaded
and/or unloaded (e.g. to a truck bed of a lorry crane).
Hereby, it is possible to automatically position the lifting
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system of the crane in the correct position in order to lift
the objects/loads (e.g. pallets) from their initial position
(e.g. in a stockpile). This may be visually illustrated by
using a user interface.

[0070] It may be beneficial that the crane comprises
visual detection units (e.g. cameras and/or distance cen-
sors) that are arranged and configured to detect the
position and/or orientation of receiving areas (e.g. of
the truck bed or an area on the ground). It is preferred
that the crane comprises a control unit configured to
receive and determine the position of receiving areas.
[0071] The position of receiving areas may be deter-
mined on the basis of knowledge of the size and geo-
metry of the objects/loads and area into which the ob-
jects/loads have to be placed.

[0072] It may be beneficial that the crane comprises a
user interface configured to allow the user to select the
size and/or geometry of the objects/loads to be carried,
so that the control unit can process this information in
order to calculate the size and position of the receiving
areas.

Description of the Drawings

[0073] The invention will become more fully under-
stood from the detailed description given herein below.
The accompanying drawings are given by way of illustra-
tion only, and thus, they are not limitative of the present
invention. In the accompanying drawings:

Fig. 1A shows a side view of a crane according to
the invention having a lifting system ar-
ranged in a first configuration;

shows a side view of the crane shown in Fig.
1A, wherein the lifting system is arranged in
a second configuration;

shows a side view of the crane shown in Fig.
1A, wherein the lifting system is arranged in
a third configuration;

shows a view of a crane according to the
invention having a lifting system arranged
in a first configuration;

shows a side view of the crane shown in Fig.
2A, wherein the lifting system is arranged in
a second configuration;

shows a side view of the crane shown in Fig.
2A, wherein the lifting system is arranged in
a third configuration;

shows a view of a crane according to the
invention having a lifting system arranged
in a first configuration;

shows a side view of the crane shown in Fig.
3A, wherein the lifting system is arranged in
a second configuration;

shows a side view of the crane shown in Fig.
3A, wherein the lifting system is arranged in
a third configuration;

shows a side view of the crane shown in Fig.

Fig. 1B
Fig. 1C
Fig. 2A
Fig. 2B
Fig. 2C
Fig. 3A
Fig. 3B
Fig. 3C

Fig. 3D
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3A, wherein the

lifting system is arranged in a fourth config-
uration; shows a view of a lifting system of a
crane according to the invention and a mov-
ing object passing by;

shows a crane according to the invention
and a transmitter unit used to detect the po-
sition, in which a load has to be positioned;
shows a schematic top view of a crane ac-
cording to the invention having a front end
mounted lifting system;

shows a schematic top view of a crane ac-
cording to the invention having a front end
mounted lifting system;

shows a view of a display of a user interface
according to the invention;

shows a view of a display of another user
interface according to the invention;

shows an operator applying a user interface
according to the invention to control a crane
according to the invention;

shows a view of a crane according to the
invention having a lifting system arranged
in a first configuration;

shows a view of the crane shown in Fig. 9A,
wherein the lifting system is arranged in an-
other configuration;

shows a view of a crane according to the
invention performing an automatic lifting
task comprising the step of loading the truck
bed of a lorry;

shows the crane shown in Fig. 10A, wherein
the truck bed has almost been loaded;
shows a view of a display of a user interface
according to the invention, wherein the user
interface allows the operator to select and
perform an automatic loading process and
shows a view of the user interface shown in
Fig. 1A, when the loading process has
been accomplished.

Fig. 4

Fig. 6A

Fig. 6B

Fig. 7A

Fig. 7B

Fig. 8

Fig. 9A

Fig. 9B

Fig. 10A

Fig. 10B

Fig. 11A

Fig. 11B

Detailed description of the invention

[0074] Referring now in detail to the drawings for the
purpose of illustrating preferred embodiments of the
present invention, a crane 2 of the present invention is
illustrated in Fig. 1A.

[0075] Fig. 1A illustrates a side view of a crane 2
according to the invention comprising a lifting system
28 arranged in a first configuration I. Fig. 1B illustrates
a side view of the crane 2 shown in Fig. 1A, wherein the
lifting system 28 is arranged in a second configuration I,
whereas Fig. 1C illustrates a side view of the crane 2
shown in Fig. 1A, wherein the lifting system 28 is ar-
ranged in a third configuration Il1.

[0076] The crane 2is arranged on a lorry comprising a
cab 16 and a truck bed configured to receive and trans-
port objects as the load 12 that is arranged on the cargo



1 EP 3 553 015 B1 12

18 positioned in the rear side of the truck bed. A fragile
member 20 is arranged in the central portion of the track
bed of the lorry. In Fig. 1A, a zone Z; showing an area
within a predefined distance to the fragile member 20 is
indicated. The distance D, from the lifting system 28 to
the zone Z, is shown. In a preferred embodiment, the
invention makes it possible to define the zone Z, insuch a
manner that the structures of the lifting system 28 are
kept in positions, in which the distance D, between the
structures and the zone Z, is larger than a predefined
length L4. Thelorryis arranged on the ground G by means
of its ground-engaging wheels 52.

[0077] The crane 2 comprises a lifting system 28 ar-
ranged in a first configuration. The lifting system 28
comprises a crane base 4 fixed to the truck bed, a column
6 protruding from the crane base 4 and a jib 26 rotatably
attached to the column 6.

[0078] The lifting system 28 comprises an actuator (a
hydraulic cylinder) 22 arranged and configured to rotate
the jib 26 relative to the column 6. The jib 26 comprises a
plurality of telescopic displaceable booms sections 8, 8,
8", 8", 8"". The telescopic displaceable booms sections
8, 8, 8", 8", 8" are arranged to be displaced relative to
each other by means of hydraulic actuators 24 extending
along the longitudinal axis of the booms sections 8, 8, 8",
8"™,8"". Ahook 10is arranged at the distal end of the distal
boom section 8". In Fig. 1B and Fig. 1C, the hook 10
holds a sling 14 fixed to the load 12. The crane 2 moves
the load 12 from its initial position on the top of the cargo
18 (see Fig. 1B) to the ground G (see Fig. 1C).

[0079] In Fig. 1A, the lifting system is arranged in a
folded configuration. In Fig. 1B, the lifting system 28 has
been partly unfolded and the hydraulic actuator 22 has
increased the angle between the column 6 and the jib 26.
Moreover, the boom of the jib 26 has been partly ex-
tended in order to align the hook 10 at the top of the sling
14. In Fig. 1C, the jib 26 has been extended further by
means of the hydraulic actuators 24. Furthermore, the
angle between the column 6 and the jib 26 has been
decreased by using the hydraulic actuator 22.

[0080] The crane 2 according to the invention is con-
figured to control and bring the lifting system 28 from a
first configuration to a second configuration. This is ac-
complished by selecting a first configuration and a sec-
ond configuration by means of a control system compris-
ing an operable control unit (see Fig. 7A, Fig. 7B, Fig. 8,
Fig. 9A and Fig, 9B). The control unit is configured to
initiate that the actuators 22, 24 brings the lifting system
28 from the first configuration (e.g. the figuration ar-
ranged in Fig. 1A) into the second configuration (e.g.
the figuration arranged in Fig. 1B) by using one or more of
the actuators 22, 24. This means that the operator can
bring the lifting system 28 from the first configuration to
the second configuration automatically without any man-
ual input required. In one embodiment, the crane is
configured to bring the lifting system 28 from an un-folded
configuration (as shown in Fig. 1A) to a predefined sec-
ond configuration. In another embodiment, the crane is
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configured to bring the lifting system 28 from a first
configuration to the un-folded configuration (as shown
in Fig. 1A).

[0081] In a preferred embodiment, the crane 2 is con-
figured to bring the lifting system 26 from a first selected
configuration to a second selected configuration in a
manner in which the lifting system 28 avoids collision
with one or more predefined areas or objects (e.g. the
fragile member 20). In a preferred embodiment, the crane
2 comprises a control unit configured to select one or
more areas or objects that the lifting system 28 and the
load 12 carried by it should be kept in a distance from (in
order to prevent collision).

[0082] Fig. 2Aillustrates a view of a crane 2 according
to the invention having a lifting system 28 arranged in a
first configuration I. Fig. 2B illustrates a side view of the
crane 2 shown in Fig. 2A, wherein the lifting system 28 is
arranged in a second configuration Il. Fig. 2C illustrates a
side view of the crane 2 shown in Fig. 2A, wherein the
lifting system 28 is arranged in a third configuration III.
[0083] Thecrane2is mountedontherearside ofalorry
having a cab 16. A zone Z, surrounding the cab 16 is
indicated. The zone Z, represents a safety zone, from
which the lifting system 28 should be kept in a distance
exceeding a predefined level so that collision with the cab
16 can be avoided. A zone Z, surrounding a fragile
member 20 arranged on the truck bed is indicated. This
zone Z, represents an area, from which the lifting system
28 should be kept in a distance exceeding a predefined
level so that collision with the fragile member 20 can be
avoided. The crane 2 comprises a control system (not
show) comprising an operable control unit (not shown),
by whichitis possible to define the position and extension
(volume or area) of the zones Z;, Z,. The control unit
further is configured to be used to define one or more
predefined lengths, wherein the control unit controls the
actuators 22, 24 in a manner, in which the structures of
the lifting system 28 are kept in positions in which the
distance between said structures and the zones Z,, Z, is
larger than the predefined length(s). Hereby, itis possible
to avoid collision between the lifting system 28 and
objects 16, 20 positioned in said zones Z,, Z,. Accord-
ingly, the crane 2 ensures that fragile objects 20, 16 are
protected from impacts and contact with the structures of
the lifting system 28. The crane 2 comprises outrigger
legs 44, 44’ arranged to increase the stability (and de-
crease the risk for tipping) of the crane 2.

[0084] The crane 2 comprises a lifting system 28 con-
figured to be arranged in a plurality of configurations I, Il,
lll. The lifting system 28 comprises a plurality of struc-
tures: a base 4, a column 6 and a jib 26 comprising a
plurality of slidably arranged booms 8, 8, 8", 8". The
structures are moveably arranged relative to each other
by means of actuators 22, 24 arranged to move the
structures relative to each other. The crane 2 is config-
ured to select a first configuration | by means of the
control system comprising the operable control unit, se-
lect a second configuration Il by means of the control unit
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and activate the control unit to automatically bring the
lifting system 28 from the first configuration | into the
second configuration Il or from the second configuration
I to the third configuration Il by using the actuators 22,
24. Thus, the crane 2 makes it possible for the operator to
let the crane 2 carry out selected crane tasks automati-
cally.

[0085] Fig. 3Aillustrates a view of a portion of a crane 2
according to the invention having a lifting system 28
arranged in a first configuration I. Fig. 3B illustrates a
side view of the crane 2 shown in Fig. 3A, wherein the
lifting system 28 is arranged in a second configuration Il.
Fig. 3Cillustrates a side view of the crane 2 shown in Fig.
3A, wherein the lifting system 28 is arranged in a third
configuration Il and Fig. 3D illustrates a side view of the
crane 2 shown in Fig. 3A, wherein the lifting system 28 is
arranged in a fourth configuration IV.

[0086] The crane 2 is brought from an unfolded con-
figuration | into a folded configuration IV during the steps
shown in Fig. 3A to Fig. 3D. The crane 2 comprises a
lifting system comprising a jib 26 rotatably attached to a
column 6 that is rotatably attached to a crane base 4. The
crane 2 comprises actuators 22, 22’, 24 arranged and
configured to move structures of the lifting system 28
relative to each other. A hook 10 is arranged in the distal
end of the outermost boom of the jib 26.

[0087] In a preferred embodiment, the crane 2 and
method for controlling the crane 2 is configured to bring
the lifting system 28 into the folded configuration IV
shown in Fig. 3D. This may be done when the lifting
system 28 is arranged in the first configuration | as shown
in Fig. 3A, when the lifting system 28 is arranged in the
second configuration Il as shown in Fig. 3A or when the
lifting system 28 is arranged in the third configuration Il
as shown in Fig. 3C. Hereby, the operator can automa-
tically (without any required operator control action) bring
the lifting system 28 into the folded configuration 1V
shown in Fig. 3D in a simple and user-friendly manner.
Besides, collision with objects can automatically be
avoided.

[0088] The crane 2 and the method for controlling the
crane 2 may preferably be configured to automatically
bring the lifting system 28 from into any of the configura-
tions I, II, 1ll, IV to any of the configurations |, II, IlI, IV
shown in Fig. 3A, Fig. 3B, Fig. 3C or Fig. 3D.

[0089] Fig. 4 illustrates a view of a lifting system 28 of a
crane 2 according to the invention and a moving object 36
passing by. The moving object is a running man 36. The
lifting system 28 of the crane 2 comprises a jib 26 com-
prising booms slidably arranged with respect to each
other. The jib 26 is rotatably attached to a column 6.
The lifting system 28 comprises a number of actuators
22, 24 arranged and configured to move structures of the
lifting system 28 relative to each other.

[0090] A plurality of cameras 34, 34’, 34", 34" are
provided on the jib 26. The cameras 34, 34’, 34", 34"
are arranged and configured to visually detect objects
such as the running man 36. In a preferred embodiment,
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the crane 2 comprises a control unit (not shown) com-
prising an object recognition unit (not shown) configured
to recognise one or more objects 36 of predefined size
and/or geometry and/or speed based on data provided by
means of one or more of the cameras 34, 34’, 34", 34™.
Accordingly, it may be predefined that objects having a
volume that exceeds a certain size (e.g. 500 ml, 2000 ml
or more) should cause the actuators to stop or move the
structures of the lifting system in another direction in
order to avoid collision with the object, if these objects
arein predefined distance from the structures of the lifting
system 28. Furthermore, it may be predefined that ob-
jects moving with a speed exceeding a predefined level
should cause the actuators to stop or move the structures
of the lifting system 28 in another direction in order to
avoid collision with the object.

[0091] In a preferred embodiment, the crane 2 com-
prises a control unit configured to stop or move the
structures of the lifting system 28 in another direction
in order to avoid collision with the object 36 by using the
actuators 22, 24, ifthe distance D, between a structure of
the lifting system 28 or a load 12 carried by the lifting
system 28 is equal to or below a predefined length L, as
illustrated. Hereby, it is possible to avoid collision with the
object 36.

[0092] The firstcamera 34 arranged in the distal end of
the jib 26 receives detected signals 38 indicated with
dotted lines. Likewise, two of the other cameras 34", 34"
receives detected signals 38", 38".

[0093] Fig. 5 illustrates a crane 2 according to the
invention and a transmitter unit 42 used to detect the
position, in which a load 12 has to be positioned. The
crane 2 comprises a front-mounted lifting system 28
provided on a lorry comprising wheels 52 arranged on
the ground. The crane 2 comprises a lifting system 28
comprising a crane base 4, a column 6 rotatably attached
to the crane base 4 and a jib 26 rotatably attached to the
column 6. The jib 26 comprises a plurality of booms
telescopically arranged with respect to each other. The
lifting system 28 comprises a hydraulic actuator 22 ar-
ranged to rotate the jib 26 relative to the column 6 and
another actuator 22’ arranged to rotate structures of the
jib 26 relative to each other. The jib 26 moreover com-
prises a hydraulic actuator 24 arranged to displace the
telescopically arranged booms with respect to each
other.

[0094] The lorry comprises a cab 16 that may be se-
lected as a safe zone as default in a preferred embodi-
ment in order to avoid collision of the lifting structure 28
and loads 12 carried by the lifting structure 28 with the cab
16.

[0095] The jib 26 comprises a hook 10 mounted in its
distal end. The hook 10 carries a load 12. The transmitter
unit42is arranged at the end of arod. The transmitter unit
42 transmits signals that are received by a receiving unit
48 connected to the control unit 30 of the crane 2.
Accordingly, the transmitter unit 42 can be used to de-
termine the position of the transmitter unit 42 in order to
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select the place of delivery. By using the control unit, it is
possible to deliver the load 12 in the position marked by
means of the transmitter unit 42.

[0096] Fig. 6A illustrates a schematic top view of a
crane 2 according to the invention having a front end
mounted lifting system 28, wherein Fig. 6B illustrates a
schematic top view of a crane 2 according to the invention
having a front end mounted lifting system 28. Both the
crane 2 shown in Fig. 6A and in Fig. 6B is mounted on a
lorry having ground-engaging wheels 52 and outrigger
legs 44,44’, 46, 46’. The lifting system 28 comprises a jib
26 rotatably attached to a column.

[0097] InFig. 6A, a first zone Z, is indicated. It can be
seen that when the jib 26 is moved from the first config-
uration | to the second configuration Il, the jib 26 is moved
in a path P, indicated by a dotted line. In the first config-
uration ll, the distance D, between the lifting system 28
(the distal portion of the jib 26) and the zone Z, is
indicated. As this distance D, is larger than the required
minimum length L, between the lifting system and the
zone Z,, movement of the jib 26 along the shown path P,
will not cause the control unit to stop the actuators caus-
ing the movement. However, if the distance D, would be
equal to or smaller than the required minimum length L,
the control unit of the crane would stop the actuator(s)
(not shown) or cause the actuator(s) to reverse the mo-
tion. The distance D, may be detected by using any
suitable means, e.g. by using sensors detecting the
position and/or angle of the structures of the lifting system
28 including the jib 26 and/or sensors configured to
determine the position of the zone Z,.

[0098] InFig.6B, asecond zone Z, is illustrated. It can
be seen that when the jib 26 is moved from the first
configuration | to the second configuration I, the jib 26
is moved in a path P, indicated by a dotted line. In the first
configuration I, the distance D, between the lifting sys-
tem 28 (the distal portion of the jib 26) and the zone Z, is
indicated. As this distance D, is larger than the required
minimum length L, between the lifting system and the
zone Z,, movement of the jib 26 along the shown path P,
will not cause the control unit (not shown) to stop the
actuators (not shown) causing the movement.

[0099] Fig. 7A illustrates a view of a display of a user
interface 32 according to the invention, whereas Fig. 7B
illustrates a view of a display of another user interface 32
according to the invention.

[0100] The user interface 32 shown in Fig. 7A com-
prises a left column, from which the operator can select a
start position (configuration I). The user interface 32
shown in Fig. 7A moreover comprises a right column,
from which the operator can select an end position (con-
figuration Il). The operator has selected "Position B36" as
the first configuration I. "Position B36" may be a default
start position or configuration. The operator has selected
"Position E12" as the second configuration Il. "Position
E12" may be a default end position or configuration.
[0101] In Fig. 7B, the user interface 32 shows a map
with a crane 2 positioned on the street next to a building
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50. The operator can select the start configuration | and
the end configuration 1l by using the user interface 32. It
can be seen that the operator has selected an end con-
figuration Il on the flagstones outside the building 50.
Accordingly, the crane 2 enables the operator to bring the
load 12 carried by the jib of the crane 2 to move into a
position in which the load 12 is delivered on the selected
position (configuration II).

[0102] The user interface 32 shown in Fig. 7A and in
Fig. 7B comprises a start button 54, a pause button 54’
and a stop button 54", that the operator can apply if
desired. In a preferred embodiment, the use of any of
these buttons 54, 54’, 54" will "over rule" the control unit.
[0103] Fig. 8illustrates an operator 40 applying a user
interface 32 according to the invention to control a crane 2
according to the invention. The crane 2 comprises alifting
system 28 comprising a column 6 and a jib 26 moveably
attached to said column 6. The jib 26 comprises a dis-
placeably mounted boom section 8. The lifting system 28
comprises actuators 22, 22’, 24 arranged and configured
to move structures of the lifting system 28 relative to each
other.

[0104] By usingthe userinterface 32, the operator40is
capable of selecting a first configuration (start configura-
tion of the crane 2) and a second configuration (end
configuration of the crane 2) and initiate a control system
(not shown) of the crane 2 to bring the lifting system 28 of
the crane 2 from the first configuration to the second
configuration. A hook 10 arranged in the distal end of
the boom section 8 is attached to the sling of a load 12.
The load 12 is arranged in a distance D, from a zone Z,
surrounding a lamp that is fragile and thus cannot be
brought into contact with either the load 12 or the lifting
system 28. A predefined minimum "allowable" length L2
is indicated. The crane 2 is configured to prevent that the
load 12 or the lifting system is brought into a distance D,
that is equal to or shorter than L,. Accordingly, collision
with the lamp can be avoided.

[0105] Fig. 9B illustrates a view of a crane 2 according
to the invention having a lifting system 28 arranged in a
first configuration |, whereas Fig. 9B illustrates a view of
the crane 2 shownin Fig. 9A, wherein the lifting system 28
is arranged in another configuration II.

[0106] The crane 2 comprises a lifting system 28 com-
prising a crane base 4 and a column 6 rotatably attached
thereto. A jib 26 is moveably attached to the column 6.
The jib 26 comprises displaceably mounted boom sec-
tions 8, 8. The lifting system 28 comprises actuators 22
arranged and configured to move structures of the lifting
system 28 relative to each other. Ahook 10 is arranged in
the distal end of the outermost boom section 8'. Aload 12
is carried by the crane 2. The load 12 is attached to the
hook 10.

[0107] The crane 2 comprises a cab 16 that may be
defined as a zone from which the lifting system 28 and the
load 12 carried by the lifting system 28 should be kept
within a distance exceeding a predefined minimum level.
The crane 2 is mounted in the front end of a truck bed of a
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lorry having wheels engaging the ground G.

[0108] The crane 2 comprises a control unit 30 config-
ured to receive control signals transmitted by a user
interface 32 handled by an operator 40. Hereby, the
operator 40 can control the crane 2 by selecting a start
configuration | and an end configuration Il and make the
crane 2 move the load 12 from the position shown in Fig.
9A to the position shown in Fig. 9B.

[0109] Fig. 10Aillustrates aview of acrane 2 according
to the invention performing an automatic lifting task com-
prising the step of loading the truck bed 58 of a lorry. Fig.
10Biillustrates the crane 2 shown in Fig. 10A, wherein the
truck bed 58 has almost been loaded. The crane 2
basically corresponds to the crane explained with refer-
ence to Fig. 9A and Fig. 9B, however, the hook has been
replaced by a fork 11 arranged to lift pallets 12’ and load
the truck bed 58 of the lorry. In Fig. 10A, the pallets 12’ are
arranged in a stockpile 56 on the ground G next to the
lorry. In Fig. 10B, a plurality of the pallets 12’ have been
moved from the stockpile 56 and are arranged on the
truck bed 58 of the lorry.

[0110] Fig. 11Aillustrates a view of a display of a user
interface 32 according to the invention, wherein the user
interface 32 allows the operator to select and perform an
automatic loading process. Fig. 11B illustrates a view of
the user interface 32 shown in Fig. 11A, when the loading
process has been accomplished.

[0111] The loading process includes loading pallets
12’. The pallets may by way of example contain a building
material roof tile, bricks, flagstone. In case the size and
geometry of the pallets is predetermined, it is possible to
forecast where to arrange the pallets on the truck bed 58.
Accordingly, it is possible to carry out an automatic load-
ing process.

[0112] In a preferred embodiment, the crane 2 com-
prises visual detection units (e.g. cameras and/or dis-
tance censors) arranged and configured to detect the
position and/or orientation of the pallets 12’ to be loaded
onthe truck bed 58. Hereby, it is possible to automatically
position the lifting system of the crane 2 in the correct
position in order to lift the pallets from their initial position
in a stockpile 56 as indicated in the user interface 32.
Moreover, it is preferred that the visual detection units
(e.g.cameras and/or distance censors) are arranged and
configured to detect the position and/or orientation of
receiving areas 60, 60’, 60" on the truck bed 58. It is
preferred that the crane 2 comprises a control unit con-
figured to receive and determine the position of receiving
areas 60, 60’, 60" of the truck bed 58. The position of
receiving areas 60, 60’, 60" of the truck bed 58 may be
determined on the basis of knowledge of the size and
geometry of the pallets 12’ and the truck bed 58. In Fig.
11A and Fig. 11B, it can be seen that the truck bed 58 is
divided into 24 receiving areas 60, 60’, 60" indicated by
dotted lines. These receiving areas 60, 60’, 60" can each
receive a pallet 12’ of the stockpile 56.

[0113] Itis preferred that the user interface 32 is con-
figured to allow the user to select the size and/or geo-
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metry of the load 12’ to be carried, so that the control unit
can process this information in order to calculate the size
and position of the receiving areas 60, 60’, 60". In case
the pallets 12’ were smaller than the one shown in Fig.
11A and Fig. 11B, the number of the receiving areas 60,
60’, 60" may have been higher, whereas the size of the
receiving areas 60, 60’, 60" may have been smaller.
[0114] The operator selects the option "Automatic load
of 24 pallets" in the menu and presses the start button 54.
Hereafter, the automatic loading process is initiated. The
operator hereby defines the start configuration I, as to
load pallets 12’ from the stockpile 56 and the second
configuration Il, as to load the truck bed 58.

[0115] The operator has the option of pausing the
loading process by pressing the pause button 54’ or
stopping the loading process by pressing the stop button
54",

[0116] InFig. 11B,itcan be seen thatthe userinterface
32 reads "Task completed”, which indicates that the truck
bed 58 has been loaded with pallets 12’. When compar-
ing Fig. 11A and Fig. 11B, it can be seen that a plurality of
pallets 12’ have been removed from the stockpile 56 and
that these pallets 12’ have been arranged in the prede-
fined receiving areas 60, 60’, 60" of the truck bed 58.

List of reference numerals

[0117]

2 Crane

4 Crane base

6 Column
8,8,8" 8" 8" Boom section
10 Hook

1" Fork

12,12 Load

14 Sling

16 Cab

18 Cargo

20 Fragile member
22,22 Actuator

24 Actuator

26 Jib

28 Lifting system
30 Control unit

32 User interface
34, 34’, 34", 34"  Camera

36 Moving object
38, 38", 38" Detected signal
40 Operator

42 Transmitter unit
44, 44’ 46, 46’ Outrigger leg
48 Receiving unit
50 Building

52 Wheel

54,54, 54" Button

56 Stockpile (e.g. brick stockpile)
58 Truck bed
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A method for controlling a lorry crane (2), having a
lifting system (28) configured to be arranged in a
plurality of configurations (1, Il, 1l1), wherein the lifting
system (28) comprises a plurality of structures (6, 10,
22,24, 26) moveably arranged relative to each other
and one or more actuators (22, 24) arranged to move
the structures (6, 10, 22, 24, 26) relative to each
other, wherein the method comprises the following
steps:

- selecting a first configuration (I) among a plur-
ality of configurations by means of a control
system comprising an operable control unit (30);
- selecting a second configuration (II) among a
plurality of configurations by means of the con-
trol unit (30);

- activating the control unit (30) to automatically
bringing the lifting system (28) from the first
configuration (l) into the second configuration
(1) by using one or more actuators (22, 24),

characterised in that

the method comprises the step of detecting the
length of a structure (6, 10, 22, 24, 26) of the
lifting system (28) and/or an angular position of a
structure (6, 10, 22, 24, 26) of the lifting system
(28), wherein the control unit (30) applies the
length of a structure (6, 10, 22, 24, 26) and/or the
angular position a structure (6, 10, 22, 24, 26) to
calculate a path (P4, P,), through which path (P4,
P,) the control unit (30) brings the lifting system
(28) from the first configuration (l) into the sec-
ond configuration (Il) by using one or more ac-
tuators (22, 24), wherein the path (P4, P,) is
determined continuously during the operation
of the lifting system,

wherein the method comprises the step of keep-
ing the structures (6, 10, 22, 24, 26) in positions,
in which the distance (D4, D,) between the
structures (6, 10, 22, 24, 26) and one or more
zones (Z,, Z,) and/or positions is larger than a
predefined length (L4, L,, Ls).

A method according to claim 1, characterised in
that the first configuration (I) and/or the second
configuration (Il) is a position of a load (12) being
carried by the crane (2) or a position of a structure (6,
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10, 22, 24, 26) of the lifting system (28).

Amethod according toclaim 1 or 2, characterised in
that the first configuration (I) and/or the second
configuration (Il) are selected from a list being visibly
available on a user interface (32).

A method according toclaim 1 or 2, characterisedin
that the method comprises the step of selecting the
first configuration (I) and/or the second configuration
() by indicating a position in a map displayed on a
user interface (32) or by using an external transmitter
unit (42).

A method according to one of the preceding claims,
characterised in that the method comprises the
step of automatically stopping the actuators (22,
24) when the distance (D, D,) between the struc-
tures (6, 10, 22, 24, 26) and the one or more zones
(Z4, Z,) and/or positions is equal to or smaller than
the predefined length (L4, L,).

A method according to one of the preceding claims,
characterised in thatthe one or more zones (24, Z,)
and/or positions are predefined or detected by using
one or more Sensors.

A method according to claim 6, characterised in
that the one or the one or more sensors is a camera
(34, 34, 34", 34, an ultrasonic sensor, a proximity
sensor or an optic distance sensor.

A method according to claim 7, characterised in
that the control unit (30) comprises an object recog-
nition unit configured to recognise one or more ob-
jects of predefined size and/or geometry and/or
speed based on data provided by means of acamera
(34, 34, 34", 34"™).

A lorry crane (2) comprising a lifting system (28)
configured to be arranged in a plurality of configura-
tions (I, II, 1), wherein the lifting system (28) com-
prises:

- a plurality of structures (6, 10, 22, 24, 26)
moveably arranged relative to each other;

- one or more actuators (22, 24) arranged to
move the structures (6, 10, 22, 24, 26) relative to
each other,

wherein the crane (2) comprises a control sys-
tem comprising an operable control unit (30)
configured to:

- select a first configuration (I) among a
plurality of configurations;

- select a second configuration (Il) among a
plurality of configurations by and

- activate the control unit (30) to automati-
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cally bringing the lifting system (28) from the
first configuration (l) into the second config-
uration (I) by using one or more actuators
(22, 24),

characterised in that

the control unit (30) is configured to detect
the length of a structure (6, 10, 22, 24, 26) of
the lifting system (28) and/or an angular
position a structure (6, 10, 22, 24, 26) of
the lifting system (28) by means of one or
more sensors, wherein the control unit (30)
is configured to apply the length of a struc-
ture (6, 10, 22, 24, 26) and/or the angular
position of a structure (6, 10, 22, 24, 26) to
calculate a path (P4, P,) through which the
control unit (30) brings the lifting system
(28) from the first configuration (I) into the
second configuration (ll) by using one or
more actuators (22, 24), wherein the path
(P4, Py) is determined continuously during
the operation of the lifting system,

wherein the control system is configured for
keeping the structures (6, 10, 22, 24, 26) in
positions, in which the distance (D4, D,)
between the structures (6, 10, 22, 24, 26)
and one or more zones (Z4, Z,) and/or
positions is larger than a predefined length

(Ly, Ly, L)

Alorry crane (2) according to claim 9, characterised
in that the crane (2) comprises a user interface (32),
by which it is possible to select the first configuration
(I) and/or the second configuration (l1).

A lorry crane (2) according to claim 9 or 10, char-
acterised in that the crane (2) comprises a user
interface (32) configured to visually display a map, by
which it is possible to select the first configuration (1)
and/or the second configuration (1l).

A lorry crane (2) according to one of the claims 9-11,
characterised in that the control system comprises
one or more sensors arranged and configured to
detect the distance (D4, D,, D3) between the struc-
tures (6, 10, 22, 24, 26) and the one or more zones
(Z4, Z,) and/or positions.

A lorry crane (2) according to claim 12, charac-
terised in that the control unit is configured to auto-
matically stop the actuators (22, 24) when the dis-
tance (D4, D,) between the structures (6, 10, 22, 24,
26) and the one or more zones (Z, Z,) and/or posi-
tions is equal to or smaller than a predefined length

(Lq, Ly).

A lorry crane (2) according to one of the preceding
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22

claims 9-13, characterised in that the control unit
(30) comprises an object recognition unit configured
to recognise one or more objects of predefined size
and/or geometry and/or speed based on data pro-
vided by means of a camera (34). t

A system comprising a lorry crane (2) according to
one of the claims 9-14, characterised in that the
system comprises an external transmitter unit (42)
and a receiving unit, wherein the transmitter unit (42)
is configured to transmit its position information to
the receiving unit (48).

Patentanspriiche

1.

Verfahren zum Steuern eines Fahrzeugkrans (2),
der ein Hebesystem (28) aufweist, das konfiguriert
ist, um in einer Vielzahl von Konfigurationen (1, 11, Ill)
angeordnet zu sein, wobei das Hebesystem (28)
eine Vielzahl von Strukturen (6, 10, 22, 24, 26),
die relativ zueinander beweglich angeordnet sind,
und einen oder mehrere Aktuatoren (22, 24) um-
fasst, die angeordnet sind, um die Strukturen (6,
10, 22, 24, 26) relativ zueinander zu bewegen, wobei
das Verfahren die folgenden Schritte umfasst:

- Auswabhlen einer ersten Konfiguration (I) aus
einer Vielzahl von Konfigurationen mittels eines
Steuersystems, das eine betriebsfahige Steuer-
einheit (30) umfasst;

- Auswahlen einer zweiten Konfiguration (I) aus
einer Vielzahl von Konfigurationen mittels der
Steuereinheit (30);

- Aktivieren der Steuereinheit (30), um das He-
besystem (28) automatisch von der ersten Kon-
figuration (I) in die zweite Konfiguration (ll) zu
bringen, indem ein oder mehrere Aktuatoren
(22, 24) verwendet werden,

dadurch gekennzeichnet, dass

das Verfahren den Schritt des Erfassens der
Lange einer Struktur (6, 10, 22, 24, 26) des
Hebesystems (28) und/oder einer Winkelposi-
tion einer Struktur (6, 10, 22, 24, 26) des Hebe-
systems (28) umfasst, wobei die Steuereinheit
(30) die Lange einer Struktur (6, 10, 22, 24, 26)
und/oder die Winkelposition einer Struktur (6,
10, 22, 24, 26) verwendet, um einen Weg (P,
P,) zu berechnen, tber welchen Weg (P4, P,)
die Steuereinheit (30) das Hebesystem (28) von
der ersten Konfiguration (1) in die zweite Konfi-
guration (Il) bringt, indem sie einen oder mehre-
re Aktuatoren (22, 24) verwendet, wobei der
Weg (P4, P,) wahrend des Betriebs des Hebe-
systems kontinuierlich bestimmt wird,

wobei das Verfahren den Schritt des Haltens der
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Strukturen (6, 10, 22, 24, 26) in Positionen um-
fasst, in denen der Abstand (D, D,) zwischen
den Strukturen (6, 10, 22, 24, 26) und einer oder
mehreren Zonen (Z4, Z,) und/oder Positionen
groRer als eine vordefinierte Lange (L4, Ly, L3)
ist.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die erste Konfiguration (I) und/oder
die zweite Konfiguration (Il) eine Position einer Last
(12), die von dem Kran (2) getragen wird, oder eine
Position einer Struktur (6, 10, 22, 24, 26) des Hebe-
systems (28) ist.

Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass die erste Konfiguration (I) un-
d/oder die zweite Konfiguration () aus einer Liste
ausgewahlt werden, die auf einer Benutzeroberfla-
che (32) sichtbar verflgbar ist.

Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass das Verfahren den Schritt
des Auswahlens der ersten Konfiguration (1) und/o-
der der zweiten Konfiguration (lI) durch Angeben
einer Position in einer Karte, die auf einer Benutzer-
oberflache (32) angezeigt wird, oder durch Verwen-
den einer externen Sendeeinheit (42) umfasst.

Verfahren nach einem der vorstehenden Anspriiche,
dadurch gekennzeichnet, dass das Verfahren den
Schritt des automatischen Anhaltens der Aktuatoren
(22, 24) umfasst, wenn der Abstand (D4, D,) zwi-
schen den Strukturen (6, 10, 22, 24, 26) und der
einen oder den mehreren Zonen (Z4, Z,) und/oder
Positionen gleich oder kleiner als die vordefinierte
Lange (L4, L,) ist.

Verfahren nach einem dervorstehenden Anspriiche,
dadurch gekennzeichnet, dass die eine oder meh-
reren Zonen (Z4, Z,) und/oder Positionen vordefi-
niert sind oder durch Verwenden eines oder mehre-
rer Sensoren erfasst werden.

Verfahren nach Anspruch 6, dadurch gekenn-
zeichnet, dass der eine oder der eine oder die
mehreren Sensoren eine Kamera (34, 34’, 34",
34"), ein Ultraschallsensor, ein Naherungssensor
oder ein optischer Abstandssensor ist.

Verfahren nach Anspruch 7, dadurch gekenn-
zeichnet, dass die Steuereinheit (30) eine Objek-
terkennungseinheit umfasst, die konfiguriert ist, um
ein oder mehrere Objekte von vordefinierter GroRe
und/oder Geometrie und/oder Geschwindigkeit ba-
sierend auf Daten zu erkennen, die mittels einer
Kamera (34, 34’, 34", 34") bereitgestellt werden.

Fahrzeugkran (2), umfassend ein Hebesystem (28),
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das konfiguriert ist, um in einer Vielzahl von Konfi-
gurationen (I, 11, Ill) angeordnet zu sein, wobei das
Hebesystem (28) umfasst:

- eine Vielzahl von Strukturen (6, 10, 22, 24, 26),
die relativ zueinander beweglich angeordnet
sind;

- einen oder mehrere Aktuatoren (22, 24), die
angeordnet sind, um die Strukturen (6, 10, 22,
24, 26) relativ zueinander zu bewegen,

wobei der Kran (2) ein Steuersystem umfasst,
das eine betriebsfahige Steuereinheit (30) um-
fasst, die konfiguriert ist, um:

- eine erste Konfiguration (l) aus einer Viel-
zahl von Konfigurationen auszuwahlen;

- eine zweite Konfiguration (II) aus einer
Vielzahl von Konfigurationen auszuwahlen
und

- die Steuereinheit (30) zu aktivieren, um
das Hebesystem (28) automatisch von der
ersten Konfiguration (1) in die zweite Konfi-
guration (lI) zu bringen, indem ein oder
mehrere Aktuatoren (22, 24) verwendet
werden,

dadurch gekennzeichnet, dass

die Steuereinheit (30) konfiguriert ist, um
die Lange einer Struktur (6, 10, 22, 24,
26) des Hebesystems (28) und/oder eine
Winkelposition einer Struktur (6, 10, 22, 24,
26) des Hebesystems (28) mittels eines
oder mehrerer Sensoren zu erfassen, wo-
bei die Steuereinheit (30) konfiguriert ist,
um die Lange einer Struktur (6, 10, 22,
24, 26) und/oder die Winkelposition einer
Struktur (6, 10, 22, 24, 26) zu verwenden,
um einen Weg (P4, P,) zu berechnen, tber
dendie Steuereinheit (30) das Hebesystem
(28) von der ersten Konfiguration (1) in die
zweite Konfiguration (ll) bringt, indem sie
einen oder mehrere Aktuatoren (22, 24)
verwendet, wobei der Weg (P4, P,) wéh-
rend des Betriebs des Hebesystems konti-
nuierlich bestimmt wird,

wobei das Steuersystem konfiguriertist, um
die Strukturen (6, 10, 22, 24, 26) in Positio-
nen zu halten, in denen der Abstand (D4,
D,) zwischen den Strukturen (6, 10, 22, 24,
26) und einer oder mehreren Zonen (Z4, Z,)
und/oder Positionen gréRer als eine vorde-
finierte Lange (L4, Lo, L) ist.

10. Fahrzeugkran (2) nach Anspruch 9, dadurch ge-

kennzeichnet, dass der Kran (2) eine Benutzer-
oberflache (32) umfasst, lber die es mdglich ist,
die erste Konfiguration (I) und/oder die zweite Kon-
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figuration (II) auszuwahlen.

Fahrzeugkran (2) nach Anspruch 9 oder 10, da-
durch gekennzeichnet, dass der Kran (2) eine
Benutzeroberflache (32) umfasst, die konfiguriert
ist, um eine Karte visuell anzuzeigen, und uber die
es mdoglich ist, die erste Konfiguration (I) und/oder
die zweite Konfiguration (ll) auszuwahlen.

Fahrzeugkran (2) nach einem der Anspriiche 9-11,
dadurch gekennzeichnet, dass das Steuersystem
einen oder mehrere Sensoren umfasst, die ange-
ordnet und konfiguriert sind, um den Abstand (D,,
D,, D3) zwischen den Strukturen (6, 10, 22, 24, 26)
und der einen oder den mehreren Zonen (Z,, Z,)
und/oder Positionen zu erfassen.

Fahrzeugkran (2) nach Anspruch 12, dadurch ge-
kennzeichnet, dass die Steuereinheit konfiguriert
ist, um die Aktuatoren (22, 24) automatisch anzu-
halten, wenn der Abstand (D4, D,) zwischen den
Strukturen (6, 10, 22, 24, 26) und der einen oder
den mehreren Zonen (Z,, Z,) und/oder Positionen
gleich oder kleiner als eine vordefinierte Lange (L4,
L,) ist.

Fahrzeugkran (2) nach einem der vorstehenden An-
spriche 9-13, dadurch gekennzeichnet, dass die
Steuereinheit (30) eine Objekterkennungseinheit
umfasst, die konfiguriert ist, um ein oder mehrere
Objekte von vordefinierter GroRe und/oder Geomet-
rie und/oder Geschwindigkeit basierend auf Daten
zu erkennen, die mittels einer Kamera (34) bereit-
gestellt werden.

System, umfassend einen Fahrzeugkran (2) nach
einem der Anspriiche 9-14, dadurch gekennzeich-
net, dass das System eine externe Sendeeinheit
(42) und eine Empfangseinheit umfasst, wobei die
Sendeeinheit (42) konfiguriert ist, um ihre Positions-
informationen an die Empfangseinheit (48) zu sen-
den.

Revendications

Procédé de commande d’'une grue de camion (2),
présentantun systéme de levage (28) configuré pour
étre disposé dans une pluralité de configurations (I,
II, 1), dans lequel le systtme de levage (28)
comprend une pluralité de structures (6, 10, 22,
24, 26) disposées de maniére mobile les unes par
rapport aux autres et un ou plusieurs actionneurs
(22, 24) disposés pour déplacer les structures (6, 10,
22, 24, 26) les unes par rapport aux autres, dans
lequel le procédé comprend les étapes suivantes :

- sélectionner une premiere configuration (1)
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parmi une pluralité de configurations au moyen
d’'un systéme de commande comprenant une
unité de commande opérationnelle (30) ;

- sélectionner une seconde configuration (1)
parmi une pluralité de configurations au moyen
de l'unité de commande (30) ;

- activer I'unité de commande (30) pour amener
automatiquement le systéme de levage (28) de
la premiére configuration (I) a la seconde confi-
guration (Il) en utilisant un ou plusieurs action-
neurs (22, 24),

caractérisé en ce que

le procédé comprend I'étape consistant a dé-
tecter la longueur d’une structure (6, 10, 22, 24,
26)du systéme de levage (28) et/ou une position
angulaire d’une structure (6, 10, 22, 24, 26) du
systéme de levage (28), dans lequel 'unité de
commande (30) applique la longueur d’'une
structure (6, 10, 22, 24, 26) et/ou la position
angulaire d’une structure (6, 10, 22, 24, 26) pour
calculer un trajet (P4, P,), trajet (P4, P,) par
lequel 'unité de commande (30) amene le sys-
teme delevage (28) de la premiére configuration
() a la seconde configuration (Il) en utilisant un
ou plusieurs actionneurs (22, 24), dans lequel le
trajet (P4, P,) est déterminé en continu pendant
le fonctionnement du systéme de levage,

dans lequel le procédé comprend [I'étape
consistant a maintenir les structures (6, 10,
22, 24, 26) dans des positions, dans lesquelles
la distance (D4, D,) entre les structures (6, 10,
22, 24, 26) et une ou plusieurs zones (Z4, Z,)
et/ou positions est supérieure a une longueur
prédéfinie (L, Ly, Ls).

Procédé selon la revendication 1, caractérisé en ce
que la premiere configuration (I) et/ou la seconde
configuration (Il) est une position d’'une charge (12)
portée par la grue (2) ou une position d’'une structure
(6, 10, 22, 24, 26) du systeme de levage (28).

Procédé selon la revendication 1 ou 2, caractérisé
en ce que la premiére configuration (I) et/ou la
seconde configuration (ll) sont sélectionnées dans
une liste visiblement disponible sur une interface
utilisateur (32).

Procédé selon la revendication 1 ou 2, caractérisé
en ce que le procédé comprend I'étape consistant a
sélectionner la premiére configuration (I) et/ou la
seconde configuration (I) en indiquant une position
sur une carte affichée sur une interface utilisateur
(32) ou en utilisant une unité émettrice externe (42).

Procédé selon l'une des revendications précéden-
tes, caractérisé en ce que le procédé comprend
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I'étape consistant a arréter automatiquement les
actionneurs (22, 24) lorsque la distance (D4, D,)
entre les structures (6, 10, 22, 24, 26) et les une
ou plusieurs zones (Z4, Z,) et/ou positions est égale
ou inférieure a la longueur prédéfinie (L4, L,).

Procédé selon I'une des revendications précéden-
tes, caractérisé en ce que les une ou plusieurs
zones (Z,, Z,) et/ou positions sont prédéfinies ou
détectées a I'aide d’un ou plusieurs capteurs.

Procédé selon la revendication 6, caractérisé en ce
que les un ou plusieurs capteurs sont une caméra
(34,34’,34",34"), un capteur a ultrasons, un capteur
de proximité ou un capteur de distance optique.

Procédé selon la revendication 7, caractérisé en ce
que 'unité de commande (30) comprend une unité
de reconnaissance d’objet configurée pour recon-
naitre un ou plusieurs objets de taille et/ou de géo-
métrie et/ou de vitesse prédéfinies sur la base de
données fournies au moyen d’'une caméra (34, 34’,
34", 34™).

Grue de camion (2) comprenant un systéme de
levage (28) configuré pour étre disposé dans une
pluralité de configurations (I, I, 1), dans laquelle le
systéme de levage (28) comprend :

- une pluralité de structures (6, 10, 22, 24, 26)
disposées de maniére mobile les unes par rap-
port aux autres ;

- un ou plusieurs actionneurs (22, 24) agencés
pour déplacer les structures (6, 10, 22, 24, 26)
les unes par rapport aux autres,

dans laquelle la grue (2) comprend un systéeme
de commande comprenant une unité de
commande opérationnelle (30) configurée pour:

- sélectionner une premiére configuration (1)
parmi une pluralité de configurations ;

- sélectionner une seconde configuration
(1) parmi une pluralité de configurations et
- activer l'unité de commande (30) pour
amener automatiquement le systéme de
levage (28) de la premiére configuration
(I) ala seconde configuration (1) en utilisant
un ou plusieurs actionneurs (22, 24),

caractérisé en ce que

'unité de commande (30) est configurée
pour détecter la longueur d’'une structure
(6, 10, 22, 24, 26) du systeme de levage
(28) et/ou une position angulaire d'une
structure (6, 10, 22, 24, 26) du systéeme
de levage (28) au moyen d’un ou plusieurs
capteurs, dans laquelle [l'unité de
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commande (30) est configurée pour appli-
quer la longueur d’une structure (6, 10, 22,
24, 26) et/ou la position angulaire d’'une
structure (6, 10, 22, 24, 26) pour calculer
un trajet (P4, P,) a travers lequel l'unité de
commande (30) améne le systéme de le-
vage (28) de la premiére configuration (1) a
la seconde configuration (Il) en utilisant un
ou plusieurs actionneurs (22, 24), dans la-
quelle le trajet (P4, P,) est déterminé en
continu pendant le fonctionnement du sys-
teme de levage,

dans laquelle le systéeme de commande est
configuré pour maintenir les structures (6,
10, 22, 24, 26) dans des positions, dans
lesquelles la distance (D4, D,) entre les
structures (6, 10, 22, 24, 26) et une ou
plusieurs zones (Z,, Z,) et/ou positions
est supérieure a une longueur prédéfinie
(L, Lo, L)

Grue de camion (2) selon la revendication 9, carac-
térisée en ce quelagrue (2) comprend une interface
utilisateur (32), par laquelle il est possible de sélec-
tionner la premiére configuration () et/ou la seconde
configuration (I1).

Grue de camion (2) selon la revendication 9 ou 10,
caractérisée en ce que la grue (2) comprend une
interface utilisateur (32) configurée pour afficher
visuellement une carte, par laquelle il est possible
de sélectionner la premiere configuration (1) et/ou la
seconde configuration (1I).

Grue de camion (2) selon 'une des revendications
9-11, caractérisée en ce que le systtme de
commande comprend un ou plusieurs capteurs dis-
posés et configurés pour détecter la distance (Dy,
D,, D3) entre les structures (6, 10, 22, 24, 26) et les
une ou plusieurs zones (Z,, Z,) et/ou positions.

Grue de camion (2) selon la revendication 12, ca-
ractérisée en ce que l'unité de commande est
configurée pour arréter automatiquement les action-
neurs (22, 24) lorsque la distance (D, D,) entre les
structures (6, 10, 22, 24, 26) et les une ou plusieurs
zones (Z,, Z,) et/ou positions est égale ou inférieure
a une longueur prédéfinie (L4, L,).

Grue de camion (2) selon I'une des revendications
9-13 précédentes, caractérisée en ce que l'unité de
commande (30) comprend une unité de reconnais-
sance d’objet configurée pour reconnaitre un ou
plusieurs objets de taille et/ou de géométrie et/ou
de vitesse prédéfinies sur la base de données four-
nies au moyen d’'une caméra (34).

Systéme comprenant une grue de camion (2) selon
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'une des revendications 9-14, caractérisé en ce
que le systéme comprend une unité émettrice ex-
terne (42) et une unité réceptrice, dans lequel I'unité
émettrice (42) est configurée pour transmettre ses
informations de position a I'unité réceptrice (48).

10

15

20

25

30

35

40

45

50

55

16

30



EP 3 553 015 B1

17



EP 3 553 015 B1

I 16 Zi

6 20 i /

’—"\\ 10 /,,r \\\\

22 : L/22 I/, \\\

Fig. 2A - , Q \‘

’ | ——— "'

@ |:|::u:|\ O\ /

] 26 £\44 \\\ //
28 44

[\ 2
T = Q)
Fig. 2B ! |
O —w 5 Ry (AU
SN O
44
28 ,
\ j Zi
I1I . “i_ /
. 6
Fig. 2C 29/",\1“\\;_/‘ Z> 7 |
ST oY 1 j D \“
4 |
1 O O O O ’,I
FHOOPREO;
44’

18



EP 3 553 015 B1

Fig. 3A

Fig. 3C

Fig. 3D

19



EP 3 553 015 B1

20



EP 3 553 015 B1

42

16

21



EP 3 553 015 B1

22



EP 3 553 015 B1

: 32 . 32
Fig. 7A / Fig. 7B /
\
| Select start position | | Select end position | | Select start position | | Select end position

Position A28 Position A28 5 S "
1

Position A34 Position A34 \ !

Position A58 Position A58 \\

Position B11 Position B11 Y

| Position B36 | Position B36 I L

Position C18 Position C18 ) i $
1

Position C44 Position C44 '

Position D10 Position D10 v

Position D64 Position D64 / ;
1.

Position E12 | Position E12 | I L A

Position E28 Position E28 e

Position F34 Position F34 A
L

START PAUSE STOP START
] ( C 7
— : e —
54 54’ 54” 54 12 54 54”

23




EP 3 553 015 B1

24



EP 3 553 015 B1

25



EP 3 553 015 B1

26



EP 3 553 015 B1

32 32
Fig. 11A Fig. 11B /

| Select task || IAutomalic load of 12 pallets | | Task selected | |Automatic load of 24 pallets I

Automatic load of 12 pallets

1
1 |Task completed |

A
S
S}

Automatic load of 24 pallets 2

O

AL

________________

27



EP 3 553 015 B1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

WO 2015001401 A1 [0003] * CN 201358142 Y [0006]
* WO 2015113084 A1 [0005]

28



	bibliography
	description
	claims
	drawings
	cited references

