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Description
BACKGROUND OF THE DISCLOSURE
Field of the Disclosure

[0001] The present disclosure relates to an apparatus
for generating environment data around a construction
equipment and the construction equipmentincluding the
same.

Description of the Related Art

[0002] The automation of a construction equipment
senses the environment around the construction equip-
ment, and performs an automatic control by using envi-
ronment data representing the surrounding environment.
Such environment data may be generated by using var-
ious sensors, but since the construction equipment gen-
erally protrudes, the environment data may also include
a portion of the construction equipment. Accordingly, in
order to accurately represent the environment around
the construction equipment as intended, data represent-
ing the portion of the construction equipment among the
acquired environment data needs to be removed. Patent
Literature WO 2013/170348 A1 provides an apparatus
forinstallation on a vehicle suitable for mining excavation
including at least a first and second camera configured
to capture digital images of atleast a portion of the mining
excavation.

SUMMARY OF THE DISCLOSURE

[0003] According to the present invention, an appara-
tus for generating environment data around a construc-
tion equipment, and particularly, an apparatus for gen-
erating environment data representing a portion exclud-
ing a portion of the construction equipment among the
environment around the construction equipment is pro-
vided, as defined by independent claim 1.

[0004] An environment data generating apparatus for
generating environment data representing environment
around a construction equipment according to the
present invention includes a member position data gen-
erating module which generates member position data
including a coordinate of a member of the construction
equipment, an environment data generating module
which generates first environment data representing the
environment around the construction equipment, and a
data processing module which generates second envi-
ronment data representing the exclusion of the member
of the construction equipment among the surrounding
environment by converting the coordinate comprised in
the first environment data into the relative coordinate to
the construction equipment and excluding data repre-
senting the member of the construction equipment
among the first environment data based on the member
position data.
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[0005] A construction equipment capable of perform-
ing construction in construction work according to exem-
plary embodiments of the present disclosure includes a
moving part configured to move the construction equip-
ment, a work part configured to perform construction, and
an environment data generating apparatus configured to
generate environment data representing environment
around the construction equipment, and the environment
data generating apparatus includes a member position
data generating module which generates member posi-
tion data including the coordinate of the member of the
construction equipment, an environment data generating
module which generates first environment data repre-
senting the environment around the construction equip-
ment, and a data processing module which generates
second environment data representing the exclusion of
the member of the construction equipment among the
surrounding environment by excluding data representing
the member of the construction equipment among the
first environment data based on the member position da-
ta.

[0006] A method for generating environment data rep-
resenting environment around a construction equipment
according to the present invention, as defined by inde-
pendent claim 9, includes generating member position
data including the coordinate of a member of the con-
struction equipment, generating first environment data
representing environmentaround the construction equip-
ment, and generating second environment data repre-
senting the environment around the construction equip-
ment excluded the member of the construction equip-
ment by converting the coordinate comprised in the first
environment data into the relative coordinate to the con-
struction equipment and excluding data representing the
member of the construction equipment among the first
environment data based on the member.

[0007] The environment data generating apparatus
and the construction equipment including the same ac-
cording to the present invention generates the environ-
ment data representing only the portion excluding the
construction equipment among the environment around
the construction equipment, thereby reducing the subse-
quent processing of the environment data as well as ac-
quiring more accurate information about the surrounding
environment.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

FIG. 1 is a diagram illustrating an excavator, which
is an example of a construction equipment according
to exemplary embodiments of the present disclo-
sure.

FIG. 2 is a diagram illustrating an environment data
generating apparatus according to exemplary em-
bodiments of the present disclosure.

FIGS. 3 to 5 are diagrams exemplarily illustrating a
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three-dimensional area centered on a member ac-
cording to exemplary embodiments of the present
disclosure.

FIG. 6 is a diagram illustrating a method for gener-
ating surrounding environment data according to ex-
emplary embodiments of the present disclosure.
FIG. 7 is a diagram illustrating the method for gen-
erating the surrounding environment data according
to exemplary embodiments of the present disclo-
sure.

DESCRIPTION OF THE EMBODIMENTS

[0009] Hereinafter, exemplary embodiments of the
present disclosure will be described with reference to the
accompanying drawings.

[0010] FIG. 1 is a diagram illustrating an excavator,
which is an example of a construction equipment accord-
ing to exemplary embodiments of the present disclosure.
Hereinafter, exemplary embodiments of the present dis-
closure will be described by using the accompanying
drawings.

[0011] FIG. 1 is a diagram illustrating an excavator,
which is an example of a construction equipment accord-
ing to exemplary embodiments of the present disclosure.
The construction equipment refers to equipment used in
civil engineering works or building construction. Refer-
ring to FIG. 1, an excavator 1 may include a lower
traveling body 10 which is movable along the ground, an
upper rotating body 20 which is rotatably provided on the
upper portion of the lower traveling body 10, a boom 30
which is rotatably coupled to the upper rotating body 20,
a boom cylinder 40 which rotates the boom 30, an arm
50 which is rotatably coupled to the front end of the boom
30, an arm cylinder 60 which rotates the arm 50, a bucket
70 which is rotatably coupled to the front end of the arm
50, and a bucket cylinder 80 which rotates the bucket 70.
Each component 10, 20, 30, 40, 50, 60, 70, and 80 of
the excavator 1 may be referred to as an excavator mem-
ber (hereinafter, member).

[0012] The excavator 1 may operate the boom 30 by
using the boom cylinder 40, operate the arm 50 by using
the arm cylinder 60, and operate the bucket 70 by using
the bucket cylinder 80, thereby performing work such as
digging or mowing the ground.

[0013] Meanwhile, FIG. 1 illustrates only the excavator
1 as an example of the construction equipment, but it is
natural that exemplary embodiments of the present dis-
closure are not limited to the excavator 1, but may be
applied to various construction equipments used in the
construction work. However, for convenience of descrip-
tion, the excavator 1 will be described below as an ex-
ample of the construction equipment.

[0014] FIG. 2 is a diagram illustrating an environment
data generating apparatus according to exemplary em-
bodiments of the present disclosure. Referring to FIGS.
1 and 2, an environment data generating apparatus 100
may be coupled to the excavator 1. According to exem-
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plary embodiments, the respective components of the
environment data generating apparatus 100 may be in-
cluded in the excavator 1, attached to the excavator 1,
or electrically connected to the excavator 1.

[0015] As described later, the environment data gen-
erating apparatus 100 may sense the environment
around the excavator 1, and generate environment data
representing the surrounding environment according to
the sensed result. Particularly, the environment data gen-
erating apparatus 100 according to exemplary embodi-
ments of the present disclosure may generate environ-
ment data representing only a portion excluding the ex-
cavator among the sensed surrounding environment.
[0016] The environment data generating apparatus
100 may include a sensor module 110, amember position
data generating module 120, an environment data gen-
erating module 130, a data processing module 140, and
a memory 150.

[0017] Hereinafter, a module mentioned in the present
specification refers to hardware, software, or hardware
including software which may perform at least one func-
tion. Thatis, the specific module described in the present
specification may mean software, a device, or a circuit
which may perform a corresponding function, or a device
in which software capable of performing the function is
executed.

[0018] The sensor module 110 may include a plurality
of sensors. According to exemplary embodiments, the
sensor module 110 may recognize the surrounding en-
vironment of the excavator 1, measure the position of the
excavator 1, and measure a kinetic position including the
position and posture of each member of the excavator
1. For example, the sensor module 110 may include at
least one among a camera, a lidar, a radar, an infrared
sensor, an ultrasonic sensor, a position sensor (GPS or
areal time kinetic global navigation satellite system (RTK
GNSS)), an intertia measurement unit (IMU) sensor, a
gyro sensor, and machine guidance.

[0019] For example, the sensor module 110 may in-
clude two position sensors, and each of the two position
sensors may be attached to different positions of the up-
per rotating body 20. Further, the sensor module 110
may include the IMU sensor, and the IMU sensor may
be attached to each member 10, 20, 30, 40, 50, 60, 70,
and 80 of the excavator 1. For example, the IMU sensor
may be attached to the link of the excavator 1.

[0020] The sensor module 110 may generate sensing
data.

[0021] The member position data generating module
120 generates member position data of the excavator 1.
According to exemplary embodiments, the member po-
sition data generating module 120 may generate member
position data representing the position of the member of
the excavator 1 by using the information transmitted from
the sensor module 110. For example, the member posi-
tion data may be generated on-the-fly.

[0022] The member position data generating module
120 may calculate the relative coordinate to a reference
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point of each of the member of the excavator 1 by using
the IMU sensor included in the sensor module 110. Ac-
cording to exemplary embodiments, the member position
data generating module 120 may calculate a posture of
the reference point of the member by using an inertia
value of the member measured by the IMU sensor and
the dimensions of the member of the excavator 1, and
calculate the coordinate of the member by using the pos-
ture and the coordinates of the reference point of the
excavator 1. At this time, the posture may be calculated
as a Denavit-Hartenberg (DH) parameter.

[0023] Further, according to exemplary embodiments,
the member position data generating module 120 may
calculate the absolute coordinate of the reference point
of the excavator 1 (for example, the center point of the
excavator 1) by using the position sensor, and also cal-
culate the absolute coordinate of the member by using
the calculated absolute coordinate of the reference point
and the relative coordinate of the member.

[0024] According to exemplary embodiments, the
member position data generating module 120 may gen-
erate member position data including the absolute coor-
dinate of the member. That is, the member position data
includes the coordinate of the member of the excavator 1.
[0025] The environment data generating module 130
generates first environment data representing the envi-
ronment around the excavator 1. According to exemplary
embodiments, the first environment data may include in-
formation about an object or a terrain which is positioned
around the excavator 1. For example, the first environ-
ment data may include information about coordinates,
colors, sizes, and the like of the objects around the ex-
cavator 1.

[0026] Further, the first environment data may be gen-
erated in real time.

[0027] According to exemplary embodiments, the en-
vironment data generating module 130 may measure the
environment around the excavator 1 by using at least
one among a camera, a lidar, a radar, an infrared sensor,
and an ultrasonic sensor, and calculate the coordinate
of the object or the terrain which is positioned around the
excavator 1 according to the measured result, and gen-
erate the first environment data including the coordinate
of the object or the terrain. The coordinate may also be
the absolute coordinate, but may also be the relative co-
ordinate to the reference point of the excavator 1.
[0028] Meanwhile, since the construction equipment
such as the excavator 1 has a shape which is not regular
and also has a protruded portion, the first environment
data generated by the environment data generating mod-
ule 130 may also include information about the member
of the excavator 1. That is, not only the environment
around the excavator 1 measured by the sensor module
110 but also the member (for example, boom, arm, or
bucket) of the excavator 1 may also be measured. In this
case, since the information about the excavator 1 is not
information about the intended surrounding environment,
the information needs to be removed.
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[0029] For example, the member of the excavator 1
may be a front work part, and the front work part not only
forms a dynamic trajectory which continuously moves
during the excavation, but also protrudes outward from
the excavator, thereby being recognized as environment
data by the sensor module 110. Inthis case, in atrajectory
planner step of generating a trajectory of the excavator
1, this front work part may also act as noise to interfere
with a trajectory planner algorithm. Accordingly, by re-
moving data corresponding to the member such as the
front work part of the excavator 1 upon generating the
environment data and establishing the excavator trajec-
tory plan in advance, it is possible to shorten the time
required to generate the environment data and establish
the plan.

[0030] Further, in the case of converting a Point Cloud
Data (PCD) type of cognitive data into other types of data,
by removing unnecessary data corresponding to the
member such as the front work part, it is possible to op-
timize the storage, calculation time, and capacity of large-
scale cognitive data. For example, even when the PCD
needs to be converted into Mesh Data or a Global coor-
dinate system, the calculation time may be reduced ac-
cording to the removal process, and the storage space
may be optimally used.

[0031] The data processing module 140 may generate
second environment data representing only the portion
excluding the excavator 1 or a portion of the excavator
1 among the environment around the excavator 1. That
is, the second environment data does not include infor-
mation about all or parts of the excavator 1.

[0032] The second environment data may be generat-
ed in real time.
[0033] The data processing module 140 generates the

second environment data from the first environment data
by using the first environment data and the member po-
sition data. According to exemplary embodiments, the
data processing module 140 generates the second en-
vironment data by excluding the portion representing the
member of the excavator 1.

[0034] According to exemplary embodiments, the data
processing module 140 may generate the second envi-
ronment data by excluding, from the first environment
data, data having the coordinate adjacent to the coordi-
nate included in the member position data among the
first environment data. For example, the data processing
module 140 may generate the second environment data
by selecting a position value included in the member po-
sition data and a position value within a reference range
among position values included in the first environment
data, and removing the data corresponding to the select-
ed position value from the first environment data.
[0035] According to exemplary embodiments, the data
processing module 140 may define a three-dimensional
area centered on the member based on the member po-
sition data. The data processing module 140 may gen-
erate the second environment data by removing, from
the first environment data, data having a position value
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included in the area among the first environment data.
For example, the three-dimensional area may be a
cuboid shape or a sphere shape, butis not limited thereto.
[0036] For example, if the member of the excavator 1
is the front work part, the data processing module 140
may acquire the posture information of the frontwork part
from the angles or coordinate values of the boom, the
arm, and the bucket, and define the three-dimensional
area of the boom, the arm, and the bucket from the ac-
quired posture information. Further, in order to shorten
the calculation time of the three-dimensional area of the
front work part having a complicated shape, the data
processing module 140 may calculate the coordinate val-
ues of the three-dimensional area of the front work part
by simplifying the three-dimensional area to a rigid body
with the three-dimensional effect. Further, the data
processing module 140 may calculate the coordinate val-
ues of the three-dimensional area by using a kinematic
equation from the angles of the boom, the arm, and the
bucket.

[0037] Further, the data processing module 140 may
generate the second environment data by selecting por-
tion data representing an object positioned closer than
the outermost member of the excavator 1 from the exca-
vator 1 among the first environment data, and excluding,
from the portion data, the data having the position value
adjacent to the position value included in the member
position data in order to save resources. For example,
the outermost member of the excavator 1 may be a tip
of the bucket 70 or a joint portion between the boom and
the arm, but is not limited thereto.

[0038] Further, the data processing module 140 may
generate the second environment data from the first en-
vironment data according to an absolute coordinate sys-
tem or a relative coordinate system (with respect to the
excavator 1). For example, based on the relative coordi-
nate system, the data processing module 140 generates
the second environment data from the first environment
data by converting the coordinate of the surrounding ob-
jects included in the first environment data into the rela-
tive coordinate to the reference point of the excavator 1,
and through the aforementioned process after the con-
version.

[0039] Accordingly, the environment data generating
apparatus 100 according to exemplary embodiments of
the present disclosure may generate the environment
data representing only the portion excluding the con-
struction equipment among the environment around the
construction equipment, thereby reducing the subse-
quent processing for the environment data as well as
acquiring more accurate information about surrounding
environment.

[0040] The memory 150 may store data necessary for
operating the environment data generating apparatus
100. According to exemplary embodiments, the memory
150 may include information about the dimension of the
excavator 1. At this time, the member position data gen-
erating module 120 may calculate the coordinate of the
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member of the excavator 1 based on the output from the
IMU sensor and the dimensions of the excavator 1.
[0041] FIGS. 3 to 5 are diagrams exemplarily illustrat-
ing a three-dimensional area centered on the member
according to exemplary embodiments of the present dis-
closure.

[0042] ReferringtoFIG. 3, the data processing module
140 may define a three-dimensional area (REG) which
is formed based on the boom 30, and calculate the co-
ordinate values of the three-dimensional area (REG). Ac-
cording to exemplary embodiments, the data processing
module 140 may simplify the three-dimensional area
(REG) centered on the boom to a rigid body with the
three-dimensional effect, and calculate the coordinate
values of the three-dimensional area (REG) from the sim-
plified rigid body. For example, the data processing mod-
ule 140 may define the three-dimensional area (REG)
including points which are spaced by at least a predeter-
mined distance apart from each coordinate of the boom
30 while including the boom 30. Although FIG. 3 exem-
plarily illustrates the three-dimensional area (REG) hav-
ing a cuboid shape, exemplary embodiments of the
present disclosure are not limited thereto.

[0043] ReferringtoFIG. 4, the data processing module
140 may define the three-dimensional area (REG) which
is formed with respect to the arm 50, and calculate the
coordinate values of the three-dimensional area (REG).
According to exemplary embodiments, the data process-
ing module 140 may simplify the three-dimensional area
(REG) centered on the arm 50 to the rigid body with the
three-dimensional effect, and calculate the coordinate
values of the three-dimensional area (REG) from the sim-
plified rigid body. For example, the data processing mod-
ule 140 may define the three-dimensional area (REG)
including points which are spaced by at least a predeter-
mined distance apart from each coordinate of the arm 50
while including the arms 50. Although FIG. 4 exemplarily
illustrates the three-dimensional area (REG) having a
cuboid shape, exemplary embodiments of the present
disclosure are not limited thereto.

[0044] ReferringtoFIG. 5, the data processing module
140 may define the three-dimensional area (REG) which
is formed with respect to the bucket 70, and calculate the
coordinate values of the three-dimensional area (REG).
According to exemplary embodiments, the data process-
ing module 140 may simplify the three-dimensional area
(REG) centered on the bucket 70 to the rigid body with
the three-dimensional effect, and calculate the coordi-
nate values of the three-dimensional area (REG) from
the simplified rigid body. For example, the data process-
ing module 140 may define the three-dimensional area
(REG) including points which are spaced by at least a
predetermined distance apart from the coordinate of the
bucket 70 while including the bucket 70. In this case, the
three-dimensional area (REG) may exist outside the
bucket 70, and exist on each surface of the bucket 70.
For example, the three-dimensional area (REG) may in-
clude at least one surface configuring the bucket 70. Al-
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though FIG. 3 exemplarily illustrates the three-dimen-
sional area (REG) having a cuboid shape, exemplary em-
bodiments of the present disclosure are not limited there-
to.

[0045] FIG.6isadiagramillustrating a method for gen-
erating surrounding environment data according to ex-
emplary embodiments of the present disclosure. Refer-
ringto FIG. 6, the environment data generating apparatus
100 generates member position data of members of a
construction equipment (S110).

[0046] The environment data generating apparatus
100 generates first environment data representing the
environment around the construction equipment (S120).
[0047] The environment data generating apparatus
100 generates second environment data representing
surrounding environment which excludes the member
based on the member position data and the first environ-
ment data (S130).

[0048] FIG. 7 is a diagram illustrating the method for
generating the surrounding environment data according
to exemplary embodiments of the present disclosure. Re-
ferring to FIG. 7, the environment data generating appa-
ratus 100 generates member position data of members
of a construction equipment (S210).

[0049] The environment data generating apparatus
100 generates first environment data representing the
environment around the construction equipment (S220).
[0050] The environment data generating apparatus
100 may define a three-dimensional area centered on
the member based on the member position data (S230).
According to exemplary embodiments, when there exist
portion data representing an object positioned closer
than the outermost member of the construction equip-
ment from the construction equipment among the first
environment data, the environment data generating ap-
paratus 100 may define the three-dimensional area.
[0051] The environment data generating apparatus
100 may generate second environment data by remov-
ing, from the first environment data, data having a posi-
tion value included in the three-dimensional area among
the first environment data (S240).

[0052] The environment data generating apparatus
and the method for generating the environment data ac-
cording to exemplary embodiments of the present dis-
closure may be implemented by instructions stored in a
computer-readable storage medium and executed by a
processor.

[0053] The storage medium may store a relational da-
tabase, a non-relational database, an in-memory data-
base, or data regardless of whether it is direct and/or
indirect, or whether it is in a raw state, a formatted state,
an organized state, or any other accessible state, and
include a database which includes a distributed type,
such as other suitable databases capable of allowing ac-
cess to such data through a storage controller. Further,
the storage medium may include a primary storage, a
secondary storage, a tertiary storage, an offline storage,
avolatile storage, a nonvolatile storage, a semiconductor

10

15

20

25

30

35

40

45

50

55

storage, a magnetic storage, an optical storage, a flash
storage, a hard disk drive storage, a floppy disk drive, a
magnetic tape, or any type of storage such as other suit-
able data storage medium.

[0054] In the present specification, the instructions
may be any one among assembler instructions, instruc-
tion-set-architecture (ISA) instructions, machine instruc-
tions, machine-dependent instructions, microcode,
firmware instructions, state setting data, or a source code
or an object code written in any combination of one or
more programming languages including an object-orient-
ed programming language such as Smalltalk or C ++,
and conventional procedural programming languages
such as a"C" programming language or similar program-
ming languages.

Claims

1. Anenvironment data generating apparatus (100) for
generating environment data representing environ-
ment around a construction equipment, the environ-
ment data generating apparatus (100) comprising:

a member position data generating module
(120) which generates member position data
comprising a coordinate of amember of the con-
struction equipment;

an environment data generating module (130)
which generates first environment data repre-
senting the environment around the construc-
tion equipment; and

a data processing module (140) which gener-
ates second environment data representing the
environmentaround the construction equipment
excluded the member of the construction equip-
ment by converting the coordinate comprised in
the first environment data into the relative coor-
dinate to the construction equipment and ex-
cluding data representing the member of the
construction equipment among the first environ-
ment data based on the member position data.

2. The environment data generating apparatus (100)
of claim 1,
wherein the member position data generating mod-
ule (120) calculates a posture of the construction
equipment to a reference point by using an IMU sen-
sor or an angle sensor attached to the construction
equipment and generates the member position data
based on the posture.

3. The environment data generating apparatus (100)
of claim 1,
wherein the member comprises at least one of a
boom (30), an arm (50), and a bucket (70).

4. The environment data generating apparatus (100)
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of claim 1,

wherein the environment data generating module
(130) generates the first environment data by using
at least one of a lidar sensor, a GPS sensor, and a
camera.

The environment data generating apparatus (100)
of claim 1,

wherein the data processing module (140) gener-
ates the second environment data by excluding, from
the first environment data, data having the coordi-
nate adjacent to the coordinate comprised in the
member position data among the first environment
data.

The environment data generating apparatus (100)
of claim 1,

wherein the data processing module (140) selects
portion data, among the first environment data, rep-
resenting an object positioned closer than the out-
ermost member of the construction equipment from
the construction equipment, and generates the sec-
ond environment data by excluding, from the first
environment data, data representing the member of
the construction equipment among the portion data.

The environment data generating apparatus (100)
of claim 1,

wherein the data processing module (140) gener-
ates the second environment data by defining a
three-dimensional area centered on the member
based on the member position data, and excluding,
from the first environment data, data having a posi-
tion value comprised in the three-dimensional area
among the first environment data.

The environment data generating apparatus (100)
of claim 7,

wherein the three-dimensional area has a cuboid
shape.

A method for generating environment data repre-
senting environment around a construction equip-
ment, the method comprising:

generating (S110) member position data com-
prising a coordinate of a member of the con-
struction equipment;

generating (S120) first environment data repre-
senting environment around the construction
equipment; and

generating (S130) second environment data
representing the environment around the con-
struction equipment excluded the member of the
construction equipment by converting the coor-
dinate comprised in the first environment data
into the relative coordinate to the construction
equipment and excluding data representing the
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member of the construction equipment among
the first environment data based on the member
position.

Patentanspriiche

1.

Umgebungsdaten-Erzeugungsvorrichtung  (100)
zum Erzeugen von Umgebungsdaten, die eine Um-
gebung um eine Baumaschine darstellen, wobei die
Umgebungsdaten-Erzeugungsvorrichtung  (100)
umfasst:

ein Elementpositionsdaten-Erzeugungsmodul
(120), das Elementpositionsdaten erzeugt, die
eine Koordinate eines Elements der Bauma-
schine umfassen;

ein Umgebungsdaten-Erzeugungsmodul (130),
das erste Umgebungsdaten erzeugt, welche die
Umgebungum die Baumaschine darstellen; und
ein Datenverarbeitungsmodul (140), das zweite
Umgebungsdaten erzeugt, welche die Umge-
bung um die Baumaschine, ausgeschlossen
das Element der Baumaschine, darstellen, in-
dem es die Koordinate, die in den ersten Um-
gebungsdaten enthalten ist, in die relative Ko-
ordinate zu der Baumaschine umwandelt und
die Daten, die das Element der Baumaschine
unter den ersten Umgebungsdaten darstellen,
basierend auf den Elementpositionsdaten aus-
schlief3t.

Umgebungsdaten-Erzeugungsvorrichtung
nach Anspruch 1,

wobei das Elementpositionsdaten-Erzeugungsmo-
dul (120) eine Stellung der Baumaschine zu einem
Referenzpunkt unter Verwendung eines IMU-Sen-
sors oder eines Winkelsensors, der an der Bauma-
schine angebracht ist, berechnet und die Element-
positionsdaten basierend auf der Stellung erzeugt.

(100)

Umgebungsdaten-Erzeugungsvorrichtung
nach Anspruch 1,

wobei das Element einen Ausleger (30) und/oder ei-
nen Arm (50) und/oder eine Schaufel (70) umfasst.

(100)

Umgebungsdaten-Erzeugungsvorrichtung
nach Anspruch 1,

wobei das Umgebungsdaten-Erzeugungsmodul
(130) die ersten Umgebungsdaten unter Verwen-
dung eines Lidar-Sensors und/oder eines GPS-Sen-
sors und/oder einer Kamera erzeugt.

(100)

Umgebungsdaten-Erzeugungsvorrichtung
nach Anspruch 1,

wobei das Datenverarbeitungsmodul (140) die zwei-
ten Umgebungsdaten erzeugt, indem es von den
ersten Umgebungsdaten Daten ausschlielt, die ei-

(100)
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ne Koordinate benachbart zu der Koordinate, die in
den Elementpositionsdaten enthalten ist, unter den
ersten Umgebungsdaten aufweisen.

Umgebungsdaten-Erzeugungsvorrichtung
nach Anspruch 1,

wobei das Datenverarbeitungsmodul (140) unter
den ersten Umgebungsdaten Abschnittsdaten aus-
wahlt, die ein Objekt darstellen, das naher positio-
niert ist als das auferste Element der Baumaschine
von der Baumaschine, und die zweiten Umgebungs-
daten erzeugt, indem es von den ersten Umge-
bungsdaten Daten ausschlielt, die das Element der
Baumaschine unter den Abschnittsdaten darstellen.

(100)

Umgebungsdaten-Erzeugungsvorrichtung
nach Anspruch 1,

wobei das Datenverarbeitungsmodul (140) die zwei-
ten Umgebungsdaten erzeugt, indem es einen drei-
dimensionalen Bereich, der auf dem Element zen-
triert ist, basierend auf den Elementpositionsdaten
definiert, und von den ersten Umgebungsdaten Da-
ten ausschlief3t, die einen Positionswert, der in dem
dreidimensionalen Bereich enthalten ist, unter den
ersten Umgebungsdaten aufweisen.

(100)

Umgebungsdaten-Erzeugungsvorrichtung
nach Anspruch 7,

wobei der dreidimensionale Bereich eine Quader-
form aufweist.

(100)

Verfahren zum Erzeugen von Umgebungsdaten, die
eine Umgebung um eine Baumaschine darstellen,
wobei das Verfahren umfasst:

Erzeugen (S110) von Elementpositionsdaten,
die eine Koordinate eines Elements der Bauma-
schine umfassen;

Erzeugen (S120) von ersten Umgebungsdaten,
die eine Umgebung um die Baumaschine dar-
stellen; und

Erzeugen (S130) von zweiten Umgebungsda-
ten, welche die Umgebung um die Baumaschi-
ne, ausgeschlossen das Element der Bauma-
schine, darstellen, indem die Koordinate, die in
den ersten Umgebungsdaten enthalten ist, in
die relative Koordinate zu der Baumaschine um-
gewandelt wird und die Daten, die das Element
der Baumaschine unter den ersten Umgebungs-
daten darstellen, basierend auf den Elementpo-
sitionsdaten ausgeschlossen werden.

Revendications

Appareil de génération de données d’environnement
(100) pour générer des données d’environnement
représentant I'environnement autour d’un équipe-
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ment de construction, I'appareil de génération de
données d’environnement (100) comprenant :

un module de génération de données de posi-
tion d’élément (120) qui génere des données de
position d’élément comprenant une coordonnée
d’'un élément de I'équipement de construction ;
un module de génération de données d’environ-
nement (130) qui génére de premieres données
d’environnement représentant I'environnement
autour de I'équipement de construction ; et

un module de traitement de données (140) qui
géneére de secondes données d’environnement
représentant I'environnement autour de I'équi-
pement de construction a I'exclusion de I'élé-
ment de I'équipement de construction en con-
vertissant la coordonnée comprise dans les pre-
mieres données d’environnement en la coor-
donnée relative de I'équipement de construction
et en excluant les données représentant I'élé-
ment de I'équipement de construction parmiles
premiéres données d’environnement sur la ba-
se des données de position d’élément.

Appareil de génération de données d’environnement
(100) selon la revendication 1,

dans lequel le module de génération de données de
position d’élément (120) calcule une posture de
I'’équipement de construction par rapport a un point
de référence en utilisant un capteur IMU ou un cap-
teur d’angle fixé a I'équipement de construction et
géneére les données de position d’élément sur la ba-
se de la posture.

Appareil de génération de données d’environnement
(100) selon la revendication 1,

dans lequel I'élément comprend au moins un élé-
ment parmi une fleche (30), un bras (50) et un godet
(70).

Appareil de génération de données d’environnement
(100) selon la revendication 1,

dans lequel le module de génération de données
d’environnement (130) génére les premieres don-
nées d’environnement en utilisant au moins 'und’un
capteur lidar, d’'un capteur GPS, et d’'une caméra.

Appareil de génération de données d’environnement
(100) selon la revendication 1,

dans lequel le module de traitement de données
(140) génere les secondes données d’environne-
ment en excluant, des premiéres données d’envi-
ronnement, les données ayant la coordonnée adja-
cente a la coordonnée comprise dans les données
de position d’élément parmi les premiéres données
d’environnement.

Appareil de génération de données d’environnement
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(100) selon la revendication 1, dans lequel

le module de traitement de données (140) sélection-
ne des données de partie, parmi les premiéres don-
nées d’environnement, représentant un objet posi-
tionné plus prés que I'élément le plus extérieur de
I'équipement de construction, de I'équipement de
construction, et géneére les secondes données d’en-
vironnement en excluant, des premiéres données
d’environnement, les données représentant I'élé-
ment de I'équipement de construction parmiles don-
nées de partie.

Appareil de génération de données d’environnement
(100) selon la revendication 1,

dans lequel le module de traitement de données
(140) génere les secondes données d’environne-
ment en définissant une zone tridimensionnelle cen-
trée sur I'élément sur la base des données de posi-
tion d’élément, et en excluant, des premiéres don-
nées d’environnement, les données ayant une va-
leur de position comprise dans la zone tridimension-
nelle parmiles premieres données d’environnement.

Appareil de génération de données d’environnement
(100) selon la revendication 7,

dans lequel la zone tridimensionnelle a une forme
cuboide.

Procédé pour générer des données d’environne-
mentreprésentant!’environnement autour d’'un équi-
pement de construction, le procédé comprenantde :

générer (S110) des données de position d’élé-
mentcomprenantune coordonnée d’'un élément
de I'équipement de construction ;

générer (S120) de premieres données d’envi-
ronnement  représentant  I'environnement
autour de I'équipement de construction ; et
générer (S130) de secondes données d’envi-
ronnement  représentant  I'environnement
autour de I'’équipement de construction a I'ex-
clusion de I'élément de I'équipement de cons-
truction en convertissant la coordonnée compri-
se dans les premieres données d’environne-
ment en la coordonnée relative de I'équipement
de construction et en excluant les données re-
présentant I'élément de I'équipement de cons-
truction parmiles premiéres données d’environ-
nement sur la base de la position de I'élément.
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[FIG. 4]
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[FIG. 5]
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[FIG. 6]
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[FIG. 7]
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