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(54) METHOD AND APPARATUS FOR ADJUSTING POINT CLOUD DATA ACQUISITION 
TRAJECTORY, AND COMPUTER READABLE MEDIUM

(57) Embodiments of the present disclosure relate to
a method and apparatus for adjusting a point cloud data
acquisition trajectory, and a computer readable medium.
According to the embodiments of the present disclosure,
a trajectory may be adjusted based on a characteristic
extracted from point cloud data. A parameter that needs
to be adjusted may be selected according to the property

of the characteristic, instead of adjusting all parameters
at the same time. In addition, according to the embodi-
ments of the present disclosure, when trajectories are
fused, the sequence relationships between the trajectory
points in the trajectories are considered, which avoids
that a loop cannot be closed.
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Description

TECHNICAL FIELD

[0001] The embodiments of the present disclosure re-
late to the field of high-precision map, and specifically to
a method and apparatus for adjusting a point cloud data
acquisition trajectory, and a computer readable medium.

BACKGROUND

[0002] In recent years, with the widespread attention
to the autonomous driving, the high-precision map tech-
nology has been rapidly developed. In particular, for the
autonomous driving of a highly autonomous driving level
(L3), the high-precision map is absolutely necessary. In
the existing high-precision map technology, a large
amount of point cloud data needs to be acquired. The
point cloud data are used for the making of the high-
precision map by performing processing such as regis-
tration on the point cloud data. Since the amount of the
point cloud data is usually large, the traditional matching
on the total amount of point cloud data needs to consume
a large amount of time and storage space.

SUMMARY

[0003] In summary, the embodiments of the present
disclosure relate to a solution for adjusting a point cloud
data acquisition trajectory.
[0004] In a first aspect, the embodiments of the present
disclosure provide a method for adjusting a point cloud
data acquisition trajectory. The method includes: acquir-
ing, in response to first point cloud data and second point
cloud data acquired by a mobile entity having matching
characteristics, a first trajectory used by the mobile entity
to acquire the first point cloud data and a second trajec-
tory used by the mobile entity to acquire the second point
cloud data; determining a to-be-adjusted parameter set
of trajectory points in the first trajectory based on the
matching characteristics, the first trajectory, and the sec-
ond trajectory; and fusing the first trajectory and the sec-
ond trajectory by adjusting the parameter set of the tra-
jectory points.
[0005] In a second aspect, the embodiments of the
present disclosure provide an apparatus for adjusting a
point cloud data acquisition trajectory. The apparatus in-
cludes: an acquiring module, configured to acquire, in
response to first point cloud data and second point cloud
data acquired by a mobile entity having matching char-
acteristics, a first trajectory used by the mobile entity to
acquire the first point cloud data and a second trajectory
used by the mobile entity to acquire the second point
cloud data; a determining module, configured to deter-
mine a to-be-adjusted parameter set of trajectory points
in the first trajectory based on the matching characteris-
tics, the first trajectory, and the second trajectory; and a
fusing module, configured to fuse the first trajectory and

the second trajectory by adjusting the parameter set of
the trajectory points.
[0006] In a third aspect, the embodiments of the
present disclosure provide a device. The device includes
one or more processors; and a storage apparatus, con-
figured to store one or more programs. The one or more
programs, when executed by the one or more proces-
sors, cause the one or more processors to implement
the method according to the first aspect of the present
disclosure.
[0007] In a fourth aspect, the embodiments of the
present disclosure provide a computer readable medium
storing a computer program. The program, when execut-
ed by a processor, implements the method according to
the first aspect of the present disclosure.
[0008] It should be understood that the contents de-
scribed in the present disclosure are not intended to limit
crucial or essential features of the embodiments of the
present disclosure, and not used to limit the scope of the
present disclosure. Other features of the present disclo-
sure will be easily understood through the following de-
scriptions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The above and other features, advantages, and
aspects of the embodiments of the present disclosure
will become more apparent in combination with the ac-
companying drawings and with reference to the following
detailed descriptions. In the accompanying drawings:

Fig. 1 illustrates a block diagram of an environment
in which embodiments of the present disclosure may
be implemented;
Fig. 2 illustrates a schematic diagram of trajectory
fusion according to some embodiments of the
present disclosure;
Fig. 3 illustrates a flowchart of a method according
to some embodiments of the present disclosure;
Fig. 4 illustrates a flowchart of a method according
to some embodiments of the present disclosure;
Fig. 5 illustrates a schematic block diagram of an
apparatus according to some embodiments of the
present disclosure; and
Fig. 6 illustrates a block diagram of a computing de-
vice implementing a plurality of embodiments of the
present disclosure.

[0010] In all the accompanying drawings, the same or
similar reference numerals represent the same or similar
elements.

DETAILED DESCRIPTION OF EMBODIMENTS

[0011] The embodiments of the present disclosure will
be described in more detail below with reference to the
accompanying drawings. Certain embodiments of the
present disclosure are shown in the accompanying draw-

1 2 



EP 3 505 868 A1

3

5

10

15

20

25

30

35

40

45

50

55

ings. However, it should be appreciated that the present
disclosure may be implemented in various forms, and
should not be interpreted as being limited by the embod-
iments described herein. Conversely, the embodiments
are provided for a more thorough and complete under-
standing for the present disclosure. It should be under-
stood that the accompanying drawings and embodi-
ments in the present disclosure are only illustrative, and
not used to limit the scope of protection of the present
disclosure.
[0012] As used herein, the term "comprising" and var-
iants thereof are openended (i.e., "including, but not lim-
ited to"). The term "based on" refers to "at least partially
based on." The term "one embodiment" represents "at
least one embodiment." The terms "another embodi-
ment" represents "at least one additional embodiment."
Definitions of other terms will be given in the following
description.
[0013] The term "point cloud data" used herein refers
to a set of vectors in a three-dimensional coordinate sys-
tem. These vectors are usually represented in the form
of three-dimensional coordinates of X, Y, and Z, and gen-
erally used to represent the shape of the outer surface
of an object. The point cloud data may also represent the
RGB color, the gray-scale value, the depth, and the par-
titioning result of a point. As used herein, the term "char-
acteristic/characteristic point" refers to the characteristic
that can reflect the essence of the image, and can identify
the target object in the image.
[0014] As mentioned above, in the traditional solutions
the registration is generally performed directly on the
point cloud data. In such case, the point cloud data itself
needs to give a good initial value. Further, since a plurality
of iterations may be required, a large amount of time and
may be consumed when directly processing the point
cloud data. The directly processing on the point cloud
data is only suitable for the scenario with a small amount
of data. However, when making the high-precision map,
a large amount of point cloud data needs to be processed.
Thus, the traditional solution of directly processing the
point cloud data is not suitable for the high-precision map.
Moreover, when performing the registration on the point
cloud data, in general, the traditional solution is only lim-
ited to the matching relationship between two frames of
data without considering a point cloud data acquisition
trajectory as a whole. In such case, the trajectory such
as a loop is usually caused, and thus, the closed loop
cannot be accurately formed.
[0015] According to the embodiments of the present
disclosure, a solution for adjusting a point cloud data ac-
quisition trajectory is provided. In this solution, the char-
acteristics in the point cloud data are extracted for fusing
the trajectories that are used to acquire the point cloud
data. When the trajectories for acquiring the point cloud
data are fused, the positional parameters of the trajectory
points in the trajectories may be correspondingly adjust-
ed based on the characteristics. Further, when fusing the
trajectories for acquiring the point cloud data, the se-

quence relationships between the trajectory points in the
trajectories may also be considered to improve the pre-
cision of the fusion.
[0016] Fig. 1 illustrates a schematic diagram of an en-
vironment 100 in which embodiments of the present dis-
closure may be implemented. The environment 100 may
include a mobile entity 110 and a computing device 106.
The mobile entity may include a mobile device 101, a
acquisition device 102 for acquiring the point cloud data
122, and a storage apparatus 104 for storing the point
cloud data 122. The mobile device 101 may be any mov-
able device. For example, the mobile device 101 may be
a vehicle.
[0017] The acquisition device 102 may be disposed on
the mobile device 101. The acquisition device 102 may
be any proper 3D scanning device. For example, the ac-
quisition device 102 may be a lidar device. Alternatively,
the acquisition device 102 may be a stereo camera. The
acquisition device 102 may also be a time-of-flight cam-
era.
[0018] The trajectory 130 and the trajectory 140 are
the trajectories of the mobile device 101 at different time
phases. The mobile entity 110 may respectively acquire
point cloud data in the trajectory 130 and the trajectory
140 through the acquisition device 102. The point cloud
data acquired by the acquisition device 102 may be
stored in the storage apparatus 104. The storage appa-
ratus 104 may be a local storage apparatus. For example,
the storage apparatus 104 may be located on the mobile
device 101 together with the acquisition device 102. The
storage apparatus 104 may also be a remote storage
apparatus. For example, the acquisition device 102 may
send the acquired point cloud data to the remote storage
apparatus 104.
[0019] In the environment 100, a cylindrical object
1510, a planar object 1520, and a ground object 1530
are also included. Characteristics reflecting the objects
may be extracted from the point cloud data 122 acquired
by the acquisition device 102. The computing device 106
may obtain the point cloud data 122 from the storage
apparatus 104. The computing device 106 may extract
the characteristics from the point cloud data 122, and
adjust the trajectory points in the trajectory 130 and the
trajectory 140 based on the characteristics, to fuse the
trajectory 130 and the trajectory 140.
[0020] It should be appreciated by those skilled in the
art that though Fig. 1 illustrates the environment 100 in
which the embodiments of the present disclosure may
be implemented, the embodiments of the present disclo-
sure may be implemented in any other proper environ-
ment. The environment 100 shown in Fig. 1 is merely
and not restrictive. It may be appreciated that the num-
bers of the mobile entity 110, the computing device 106,
the trajectories 130 and 140, the cylindrical object 1510,
the planar object 1520, and the ground object 1530
shown in the environment 100 in Fig. 1 are merely ex-
emplary. The environment 100 may include any suitable
number of the mobile entities 110, the computing devices
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106, the trajectories 130 and 140, the cylindrical objects
1510, the planar objects 1520, and the ground objects
1530. The environment 100 may also include other com-
ponents not shown.
[0021] Fig. 2 illustrates a schematic diagram of trajec-
tory fusion 200 according to some embodiments of the
present disclosure. The trajectory 210 (which may be re-
ferred to as a "first trajectory") and the trajectory
220(which may be referred to as a "second trajectory")
may be the trajectories of the mobile entity 110 acquiring
the point cloud data at different time phases. The trajec-
tory 210 includes a plurality of trajectory points, for ex-
ample, the trajectory points 2110-1, 2110-2, 2110-3,
2110-4, 2110-5, 2110-6, 2110-7, 2110-8, ..., 2110-N (not
shown)(collectively referred to as the "trajectory points
2110"). Similarly, the trajectory 220 includes a plurality
of trajectory points, for example, the trajectory points
2210-1, 2210-2, 2210-3, 2210-4, 2210-5, 2210-6,
2210-7, 2210-8, ..., 2210-N(not shown) (collectively re-
ferred to as the "trajectory points 2210").
[0022] The trajectory point has corresponding position-
al parameters, which may be obtained in various ways.
For example, the positional parameters of the trajectory
point may be obtained by a global positioning system
(GPS). The positional parameters of the trajectory point
may include parameters of the X-axis, the Y-axis, and
the Z-axis in a Cartesian coordinate system. The posi-
tional parameters of the trajectory point may also include
angle parameters. For example, the positional parame-
ters may include a parameter of a pitch angle rotating
around the X-axis, a parameter of a yaw angle rotating
around the Y-axis, and a parameter of a roll angle rotating
around the Z-axis.
[0023] The characteristic 230-1 and the characteristic
230-2 (collectively referred to as the "characteristics
230") are characteristics which can be extracted both
from the point cloud data acquired based on the trajectory
210 and from the point cloud data acquired based on the
trajectory 220. The characteristic 230-1 and the charac-
teristic 230-2 may be cylindrical object characteristics
representing a cylindrical object (e.g., the cylindrical ob-
ject 1510). Alternatively, the characteristic 230-1 and the
characteristic 230-2 may be ground characteristics rep-
resenting a ground object (e.g., the ground object 1530).
The characteristic 230-1 and the characteristic 230-2
may also be planar characteristics representing a planar
object (e.g., the planar object 1520). It may be appreci-
ated that the characteristic 230-1 and the characteristic
230-2 may be different characteristics, and may also be
the same characteristic. The embodiments according to
the present invention will be further described below with
reference to Figs. 3-4. It may be understood that the ex-
ample in which two trajectories are adjusted is described
only for the purpose of explanation. In the embodiments
of the present disclosure, a plurality of trajectories may
be adjusted, for example, three or more trajectories may
be adjusted.
[0024] At block 310, if the first point cloud data and the

second point cloud data acquired by the mobile entity
110 have the matching characteristics 230, the comput-
ing device 106 acquires the trajectory 210 used by the
mobile entity 110 to acquire the first point cloud data and
the trajectory 220 used by the mobile entity 110 to acquire
the second point cloud data. The computing device 106
may obtain the characteristics of the point cloud data in
any suitable way. For example, the computing device
106 may obtain the characteristics in the point cloud data
through a manual input. In some embodiments, a plurality
of sets of point cloud data acquired by the mobile entity
110 all have matching characteristics, and the computing
device 106 may obtain the trajectories used by the mobile
entity 110 to acquire the sets of point cloud data. For
example, the computing device 106 may obtain the tra-
jectories 210, 220, and 240 (not shown), which are used
by the mobile entity 110 to acquire these sets of point
cloud data.
[0025] Alternatively, in some embodiments, the com-
puting device 106 may extract the characteristic in each
frame of point cloud data. Specifically, the computing de-
vice 106 may determine a ground point cloud, a planar
point cloud, the point cloud of the cylindrical object, and/or
other point clouds from the point cloud data. Then, the
computing device 106 may respectively extract the char-
acteristics in the ground point cloud, the planar point
cloud, and the point cloud of the cylindrical object. For
example, the computing device 106 may extract the
ground characteristic based on the ground point cloud,
the planar characteristic based on the planar point cloud,
the cylindrical object characteristic based on the point
cloud of the cylindrical object, and so on.
[0026] In the embodiments, the device 106 may con-
vert the characteristics extracted from different pieces of
point cloud data into the same coordinate system. If the
difference between the characteristics extracted from the
different pieces of point cloud data in the same coordinate
system is within a predetermined threshold (also referred
to as "threshold difference"), the characteristics may be
considered to be matching. That is, the different pieces
of point cloud data from which the characteristics are
extracted have matching characteristics. For example,
when the characteristic 230-1’ (not shown) extracted
from the first point cloud data and the characteristic
230-1" (not shown) extracted from the second point cloud
data are matching, the first point cloud data and the sec-
ond point cloud data have the matching characteristics
230-1. The characteristic (e.g., 230-1’) is rigidly connect-
ed to the trajectory point to which the characteristic be-
longs. On this basis, the computing device 106 may ob-
tain the trajectory 210 for acquiring the first point cloud
data and the trajectory 220 for acquiring the second point
cloud data. In this way, the computing device 106 may
greatly reduce the amount of the point cloud data that
needs to be processed, thereby enhancing the process-
ing speed.
[0027] At block 320, the computing device 106 deter-
mines a to-be-adjusted parameter set of the trajectory
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points 2110 in the trajectory 210 based on the matching
characteristics 230, the trajectory 210 and the trajectory
220. For example, the characteristic 230-1 is a matching
characteristic, and the trajectory points 2110-1, 2110-2,
and 2110-3 in the trajectory 210 and the trajectory points
2210-1, 2210-2, and 2210-3 in the trajectory 220 are the
trajectory points associated with the characteristic. The
computing device 106 may determine a set of parameters
having maximum differences between the trajectory
points 2110-1, 2110-2, and 2110-3 and the trajectory
points 2210-1, 2210-2, and 2210-3. The computing de-
vice 106 may define the set of parameters having the
maximum differences as the to-be-adjusted parameter
set of the trajectory points. For example, the computing
device 106 may define the Z-axis parameter, the pitch
angle parameter and the roll angle parameter having the
maximum differences as the to-be-adjusted parameter
set. In this way, a parameter may be correspondingly
adjusted according to the properties of the characteris-
tics, instead of adjusting all the parameters at the same
time, thereby further improving the efficiency of the fu-
sion. As described above, in some embodiments, the
computing device 106 may acquire a plurality of trajec-
tories of the mobile entity 110 acquiring the point cloud
data. The computing device 106 may determine a to-be-
adjusted parameter set of trajectory points in the trajec-
tories based on the matching characteristics and these
trajectories.
[0028] The methods that may be implemented at block
320 will be described below with reference to Fig. 4. It
may be appreciated that the method 400 illustrated in
Fig. 4 is merely illustrative, and not restrictive. At block
410, the computing device 106 may search for the match-
ing characteristics with a large search radius (which may
be referred to as a "first search radius"). For example,
the computing device 106 may search for the character-
istic that may be matching (e.g., the characteristic
230-1" (not shown) extracted from the point cloud data
acquired along the trajectory 220) in space within a cer-
tain distance and with the characteristic 230-1’ (not
shown) extracted from the point cloud data acquired
along the trajectory 210 as a center.
[0029] At block 420, if the matching characteristics
230-1 are the ground characteristics, the device 106 may
determine that the to-be-adjusted parameter set of tra-
jectory points is a ground parameter set. In some em-
bodiments, the ground parameter set includes a Z-axis
parameter in the Cartesian coordinate system. Alterna-
tively/additionally, the ground parameter set further in-
cludes a parameter of a pitch angle rotating around the
X-axis, and a parameter of a roll angle rotating around
the Z-axis. As merely an example, the device 106 may
adjust the Z-axis parameters, the pitch angle parameters,
and the roll angle parameters of the trajectory points in
the trajectory 210 and the trajectory 220 to be the same.
For example, the device 106 may adjust the heights of
the trajectory 210 and the trajectory 220 in the Z direction,
so that the two trajectories coincide in the Z-direction,

and the ground characteristics are the same as the nor-
mal vectors of the grounds respectively corresponding
to the trajectory 210 and the trajectory 220.
[0030] At block 430, the computing device 106 may
search for the matching characteristics with a small
search radius (which may be referred to as a "second
search radius"). The computing device 106 has searched
the characteristics with the large radius at block 410 to
perform the adjusting. The small search radius at block
430 may make the to-be-adjusted parameters of the tra-
jectory 210 and the trajectory 220 more precise, thereby
obtaining a more accurate fusion result.
[0031] At block 440, if the matching characteristics
230-2 are the cylindrical object characteristics, the device
106 may determine that the to-be-adjusted parameter
set of trajectory points is a cylindrical object parameter
set. In some embodiments, the cylindrical object param-
eter set may include X-axis parameters and Y-axis pa-
rameters in the Cartesian coordinate system. For exam-
ple, in an actual application scenario, the cylindrical ob-
ject may be an object such as a street lamp. As merely
an example, the device 106 may adjust the X-axis pa-
rameters and the Y-axis parameters of the trajectory
points in the trajectory 210 and the trajectory 220 to be
the same.
[0032] At block 450, the computing device 106 may
search for the matching characteristics with a smaller
search radius (which may be referred to as a "third search
radius"). As described above, the computing device 106
has performed two searches for the matching character-
istics. Thus, the matching degree of the matching char-
acteristics searched at block 450 is higher.
[0033] At block 460, if the matching characteristics are
planar characteristics, the device 106 may determine that
the to-be-adjusted parameter set of trajectory points is a
planar parameter set. In some embodiments, the planar
parameter set may include X-axis parameters and Y-axis
parameters in the Cartesian coordinate system. Alterna-
tively/additionally, the planar parameter set may further
include a yaw angle rotating around the Y axis. In the
actual scenario, the planar characteristic may be a small
plane (e.g., a billboard) perpendicular to the ground sur-
face. As merely an example, the device 106 may adjust
the X-axis parameters and the Y-axis parameters of the
trajectory points in the trajectory 210 and the trajectory
220 and the yaw angle rotating around the Y axis to be
the same, which makes the distance between the planes
corresponding to the planar characteristics and respec-
tively associated with the trajectory 210 and the trajectory
220 is 0 in the normal vector.
[0034] It may be appreciated that the sequence of ad-
justing the parameter sets is merely exemplary, and the
parameter sets may be adjusted in any suitable se-
quence. The sequence in which the parameter sets are
adjusted is associated with the characteristics of the point
cloud data. In this way, the embodiments of the present
disclosure may adjust the search range for the matching
characteristics and the sequence of the to-be-adjusted
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parameter sets based on the characteristics of the point
cloud data, thereby achieving a better optimization se-
quence.
[0035] Returning to Fig. 3, at block 330, the computing
device 106 may fuse the trajectory 210 and the trajectory
220 by adjusting the parameter set of the trajectory points
2110. In some embodiments, the computing device 106
may fuse the trajectory 210 and the trajectory 220 based
on the sequence relationship between the trajectory
points in the trajectory 210 and the sequence relationship
between the trajectory points in the trajectory 220. The
device 106 may optimize the trajectory 210 and the tra-
jectory 220 in any suitable way, to achieve a better fusion
of the trajectory 210 and the trajectory 220. In some em-
bodiments, the sequence relationship between the tra-
jectory points in the trajectory 210 and the sequence re-
lationship between the trajectory points in the trajectory
220 may be used as the parameters for optimizing the
trajectory 210 and the trajectory 220. In this way, in the
embodiments of the present disclosure the trajectories
are fused using the positions of the trajectory points as
a reference, which effectively avoids the problem that the
loop cannot be closed, and further improves the accuracy
of the trajectory fusion. As described above, in some em-
bodiments, the computing device 106 may acquire the
plurality of trajectories of the mobile entity 110 acquiring
the point cloud data. The computing device 106 may fuse
the trajectories by adjusting the parameter sets of the
trajectory points in the trajectories. That is, the computing
device 106 may fuse the plurality of trajectories simulta-
neously.
[0036] Fig. 5 illustrates a schematic block diagram of
an apparatus 500 for adjusting a point cloud data acqui-
sition trajectory according to the embodiments of the
present disclosure. As shown in Fig. 5, the apparatus
500 includes: an acquiring module 510, configured to ac-
quire, in response to first point cloud data and second
point cloud data acquired by a mobile entity having
matching characteristics, a first trajectory used by the
mobile entity to acquire the first point cloud data and a
second trajectory used by the mobile entity to acquire
the second point cloud data; a determining module 530,
configured to determine a to-be-adjusted parameter set
of trajectory points in the first trajectory based on the
matching characteristics, the first trajectory, and the sec-
ond trajectory; and a fusing module 550, configured to
fuse the first trajectory and the second trajectory by ad-
justing the parameter set of the trajectory points.
[0037] In some embodiments, the acquiring module
510 includes: a characteristic acquiring sub-module (not
shown), configured to acquire a first characteristic asso-
ciated with the first point cloud data and a second char-
acteristic associated with the second point cloud data;
and a matching characteristic determining sub-module
(not shown), configured to determine, in response to a
difference between the first characteristic and the second
characteristic being less than a threshold difference, the
first point cloud data and the second point cloud data

having the matching characteristics.
[0038] In some embodiments, the determining module
530 includes: a parameter set determining sub-module
(not shown), configured to determine a set of parameters
of a trajectory point in the first trajectory, the trajectory
point having a maximum difference from a corresponding
trajectory point in the second trajectory; and determine
the to-be-adjusted parameter set of trajectory points
based on the set of parameters of the trajectory point.
[0039] In some embodiments, the determining module
530 includes: a ground parameter set determining sub-
module (not shown), configured to determine, in re-
sponse to the matching characteristics being ground
characteristics, the to-be-adjusted parameter set of tra-
jectory points to be a ground parameter set, wherein the
ground parameter set includes at least one of: a Z-axis
parameter, a parameter of a pitch angle rotating around
an X-axis, or a parameter of a roll angle rotating around
a Z-axis in a Cartesian coordinate system.
[0040] In some embodiments, the determining module
530 includes: a cylindrical object parameter set deter-
mining sub-module, configured to determine, in response
to the matching characteristics being cylindrical object
characteristics, the to-be-adjusted parameter set of tra-
jectory points to be a cylindrical object parameter set,
wherein the cylindrical object parameter set includes at
least one of: an X-axis parameter, or a Y-axis parameter
in the Cartesian coordinate system.
[0041] In some embodiments, the determining module
530 includes: a planar parameter set determining sub-
module (not shown), configured to determine, in re-
sponse to the matching characteristics being planar char-
acteristics, the to-be-adjusted parameter set of trajectory
points to be a planar parameter set, wherein the planar
parameter set includes at least one of: the X-axis param-
eter, the Y-axis parameter, or a parameter of a yaw angle
rotating around a Y-axis in the Cartesian coordinate sys-
tem.
[0042] In some embodiments, the fusing module 550
includes: a fusing sub-module (not shown), configured
to fuse the first trajectory and the second trajectory based
on a sequence relationship between trajectory points in
the first trajectory and a sequence relationship between
trajectory points in the second trajectory.
[0043] Fig. 6 shows a schematic block diagram of an
exemplary device 600 capable of implementing various
embodiments of the present disclosure. The device 600
may be used to implement the computing device 106 in
Fig. 1. As shown in the figure, the device 600 includes a
central processing unit (CPU) 601 that may perform var-
ious appropriate actions and processing in accordance
with computer program instructions stored in a read only
memory (ROM) 602 or computer program instructions
loaded into a random access memory (RAM) 603 from
a storage unit 608. In the RAM 603, various programs
and data required for the operation of the device 600 may
also be stored. The CPU 601, the ROM 602, and the
RAM 603 are connected to each other through a bus 604.
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An input/output (I/O) interface 605 is also coupled to the
bus 604.
[0044] A plurality of components in the device 600 are
coupled to the I/O interface 605, including: an input unit
606, such as a keyboard or a mouse; an output unit 607,
such as various types of displays, or speakers; the stor-
age unit 608, such as a disk or an optical disk; and a
communication unit 609 such as a network card, a mo-
dem, or a wireless communication transceiver. The com-
munication unit 609 allows the device 600 to exchange
information/data with other devices over a computer net-
work such as the Internet and/or various telecommuni-
cation networks.
[0045] The processing unit 601 performs the various
methods and processes described above, such as the
process 300 and/or the process 400. For example, in
some embodiments, the process 300 and/or the process
400 may be implemented as a computer software pro-
gram that is tangibly embodied in a machine readable
medium, such as the storage unit 608. In some embod-
iments, some or all of the computer programs may be
loaded and/or installed onto the device 600 via the ROM
602 and/or the communication unit 609. When a compu-
ter program is loaded into the RAM 603 and executed by
the CPU 601, one or more of the actions or steps of the
process 300 and/or the process 400 described above
may be performed. Alternatively, in other embodiments,
the CPU 601 may be configured to perform the process
300 and/or the process 400 by any other suitable means
(e.g., by means of firmware).
[0046] The functions described herein above may be
performed, at least in part, by one or more hardware logic
components. For example, and without limitation, exem-
plary types of hardware logic components that may be
used include: Field Programmable Gate Array (FPGA),
Application Specific Integrated Circuit (ASIC), Applica-
tion Specific Standard Product (ASSP), System on Chip
(SOC), Complex Programmable Logic Device (CPLD),
and the like.
[0047] In general, the various embodiments of the
present disclosure may be implemented in hardware, a
special circuit, special software, a special logic, or any
combination thereof. Some aspects may be implemented
in the hardware, while other aspects may be implement-
ed in firmware or software which may be executed by a
controller, a microprocessor or other computing devices.
When the various aspects of the embodiments of the
present disclosure are illustrated or described as block
diagrams, flowcharts, or some other diagrams for expla-
nation, it will be understood that the blocks, devices, sys-
tems, techniques, or methods described herein may be
used as non-limiting examples that are implemented in
the hardware, the software, the firmware, the special cir-
cuit or logic, the general purpose hardware or controller,
other computing devices, or some combinations thereof.
[0048] As an example, the embodiments of the present
disclosure may be described in the context of machine-
executable instructions. The machine-executable in-

structions are included in, for example, program modules
executed in a device on a real or virtual processor of a
target. Generally, the program modules include routines,
programs, libraries, objects, classes, components, data
structures, and the like, which perform a particular task
or implement a particular abstract data structure. In var-
ious embodiments, the functions of the program modules
may be combined or divided among the described pro-
gram modules. The machine-executable instructions for
the program modules may be executed in a local or dis-
tributed device. In the distributed device, the program
modules may be in a local storage medium and a remote
storage medium.
[0049] Program codes for implementing the method of
the present disclosure may be written in any combination
of one or more programming languages. These program
codes may be provided to a processor or controller of a
general purpose computer, special purpose computer or
other programmable data processing apparatus such
that the program codes, when executed by the processor
or controller, enables the functions/operations specified
in the flowcharts and/or block diagrams being implement-
ed. The program codes may execute entirely on the ma-
chine, partly on the machine, as a stand-alone software
package partly on the machine and partly on the remote
machine, or entirely on the remote machine or server.
[0050] In the context of the present disclosure, the ma-
chine readable medium may be a tangible medium that
may contain or store programs for use by or in connection
with an instruction execution system, apparatus, or de-
vice. The machine readable medium may be a machine
readable signal medium or a machine readable storage
medium. The machine readable medium may include,
but is not limited to, an electronic, magnetic, optical, elec-
tromagnetic, infrared, or semiconductor system, appara-
tus, or device, or any suitable combination of the forego-
ing. More specific examples of the machine readable
storage medium may include an electrical connection
based on one or more wires, portable computer disk,
hard disk, random access memory (RAM), read only
memory (ROM), erasable programmable read only mem-
ory (EPROM or flash memory), optical storage device,
magnetic storage device, or any suitable combination of
the foregoing.
[0051] In addition, although operations are described
in a specific order, this should not be understood that
such operations are required to be performed in the spe-
cific order shown or in sequential order, or all illustrated
operations should be performed to achieve the desired
result. Multitasking and parallel processing may be ad-
vantageous in certain circumstances. Likewise, although
several specific implementation details are included in
the above discussion, these should not be construed as
limiting the scope of the present disclosure. Certain fea-
tures described in the context of separate embodiments
may also be implemented in combination in a single im-
plementation. Conversely, various features described in
the context of a single implementation may also be im-
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plemented in a plurality of implementations, either indi-
vidually or in any suitable sub-combination.
[0052] Although the embodiments of the present dis-
closure are described in language specific to structural
features and/or method logic actions, it should be under-
stood that the subject matter defined in the appended
claims is not limited to the specific features or actions
described above. Instead, the specific features and ac-
tions described above are merely exemplary forms of
implementing the claims.

Claims

1. A method for adjusting a point cloud data acquisition
trajectory, characterized in that, the method com-
prises:

acquiring, in response to first point cloud data
and second point cloud data acquired by a mo-
bile entity having matching characteristics, a first
trajectory used by the mobile entity to acquire
the first point cloud data and a second trajectory
used by the mobile entity to acquire the second
point cloud data;
determining a to-be-adjusted parameter set of
trajectory points in the first trajectory based on
the matching characteristics, the first trajectory,
and the second trajectory; and
fusing the first trajectory and the second trajec-
tory by adjusting the parameter set of the trajec-
tory points.

2. The method according to claim 1, wherein the deter-
mining a to-be-adjusted parameter set of trajectory
points in the first trajectory comprises:

determining a set of parameters of a trajectory
point in the first trajectory, the trajectory point
having a maximum difference from a corre-
sponding trajectory point in the second trajecto-
ry; and
determining the to-be-adjusted parameter set of
trajectory points based on the set of parameters
of the trajectory point.

3. The method according to claim 1 or 2, wherein the
determining a to-be-adjusted parameter set of tra-
jectory points in the first trajectory comprises:

determining, in response to the matching char-
acteristics being ground characteristics, the to-
be-adjusted parameter set of trajectory points
to be a ground parameter set, wherein the
ground parameter set includes at least one of:
a Z-axis parameter, a parameter of a pitch angle
rotating around an X-axis, or a parameter of a
roll angle rotating around a Z-axis in a Cartesian

coordinate system.

4. The method according to claim 1 or 2, wherein the
determining a to-be-adjusted parameter set of tra-
jectory points in the first trajectory comprises:

determining, in response to the matching char-
acteristics being cylindrical object characteris-
tics, the to-be-adjusted parameter set of trajec-
tory points to be a cylindrical object parameter
set, wherein the cylindrical object parameter set
includes at least one of: an X-axis parameter, or
a Y-axis parameter in a Cartesian coordinate
system.

5. The method according to claim 1 or 2, wherein the
determining a to-be-adjusted parameter set of tra-
jectory points in the first trajectory comprises:

determining, in response to the matching char-
acteristics being planar characteristics, the to-
be-adjusted parameter set of trajectory points
to be a planar parameter set, wherein the planar
parameter set includes at least one of: an X-axis
parameter, an Y-axis parameter, or a parameter
of a yaw angle rotating around a γ-axis in a Car-
tesian coordinate system.

6. The method according to claim 1, wherein the fusing
the first trajectory and the second trajectory compris-
es:

fusing the first trajectory and the second trajec-
tory based on a sequence relationship between
trajectory points in the first trajectory and a se-
quence relationship between trajectory points in
the second trajectory.

7. The method according to claim 1, wherein the ac-
quiring the first trajectory and the second trajectory
comprises:

acquiring a first characteristic associated with
the first point cloud data and a second charac-
teristic associated with the second point cloud
data; and
determining, in response to a difference be-
tween the first characteristic and the second
characteristic being less than a threshold differ-
ence, the first point cloud data and the second
point cloud data having the matching character-
istics.

8. An apparatus for adjusting a point cloud data acqui-
sition trajectory, characterized in that, the appara-
tus comprises:

an acquiring module, configured to acquire, in
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response to first point cloud data and second
point cloud data acquired by a mobile entity hav-
ing matching characteristics, a first trajectory
used by the mobile entity to acquire the first point
cloud data and a second trajectory used by the
mobile entity to acquire the second point cloud
data;
a determining module, configured to determine
a to-be-adjusted parameter set of trajectory
points in the first trajectory based on the match-
ing characteristics, the first trajectory, and the
second trajectory; and
a fusing module, configured to fuse the first tra-
jectory and the second trajectory by adjusting
the parameter set of the trajectory points.

9. The apparatus according to claim 8, wherein the de-
termining module comprises:

a parameter set determining sub-module, con-
figured to:

determine a set of parameters of a trajectory
point in the first trajectory, the trajectory
point having a maximum difference from a
corresponding trajectory point in the second
trajectory; and
determine the to-be-adjusted parameter set
of trajectory points based on the set of pa-
rameters of the trajectory point.

10. The apparatus according to claim 8 or 9, wherein the
determining module comprises:

a ground parameter set determining sub-mod-
ule, configured to determine, in response to the
matching characteristics being ground charac-
teristics, the to-be-adjusted parameter set of tra-
jectory points to be a ground parameter set,
wherein the ground parameter set includes at
least one of: a Z-axis parameter, a parameter of
a pitch angle rotating around an X-axis, or a pa-
rameter of a roll angle rotating around a Z-axis
in a Cartesian coordinate system.

11. The apparatus according to claim 8 or 9, wherein the
determining module comprises:

a cylindrical object parameter set determining
sub-module, configured to determine, in re-
sponse to the matching characteristics being cy-
lindrical object characteristics, the to-be-adjust-
ed parameter set of trajectory points to be a cy-
lindrical object parameter set, wherein the cylin-
drical object parameter set includes at least one
of: an X-axis parameter, or a Y-axis parameter
in a Cartesian coordinate system.

12. The apparatus according to claim 8 or 9, wherein the
determining module comprises:

a planar parameter set determining sub-module,
configured to determine, in response to the
matching characteristics being planar charac-
teristics, the to-be-adjusted parameter set of tra-
jectory points to be a planar parameter set,
wherein the planar parameter set includes at
least one of: an X-axis parameter, an Y-axis pa-
rameter, or a parameter of a yaw angle rotating
around a Y-axis in a Cartesian coordinate sys-
tem.

13. The apparatus according to claim 8, wherein the fus-
ing module comprises:

a fusing sub-module, configured to fuse the first
trajectory and the second trajectory based on a
sequence relationship between trajectory points
in the first trajectory and a sequence relationship
between trajectory points in the second trajec-
tory; preferably,
the acquiring module comprises:

a characteristic acquiring sub-module, con-
figured to acquire a first characteristic as-
sociated with the first point cloud data and
a second characteristic associated with the
second point cloud data; and
a matching characteristic determining sub-
module, configured to determine, in re-
sponse to a difference between the first
characteristic and the second characteristic
being less than a threshold difference, the
first point cloud data and the second point
cloud data having the matching character-
istics.

14. A device, characterized in that, the device compris-
es:

one or more processors; and
a storage apparatus, configured to store one or
more programs, wherein the one or more pro-
grams, when executed by the one or more proc-
essors, cause the one or more processors to
implement the method according to any one of
claims 1-7.

15. A computer readable storage medium, storing a
computer program, wherein the program, when ex-
ecuted by a processor, implements the method ac-
cording to any one of claims 1-7.
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