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MODELING METHOD AND APPARATUS BASED ON POINT CLOUD DATA, DEVICE, 

AND STORAGE MEDIUM 

 

TECHNICAL FIELD 

The present disclosure relates to the field of three-dimensional panoramic technologies, 5 

and in particular, to a modeling method and apparatus based on point cloud data, an electronic 

device, and a storage medium. 

 

BACKGROUND 

In a process of three-dimensional modeling, a laser radar is used to scan and obtain 10 

three-dimensional point cloud data. Then, a three-dimensional model is constructed through 

splicing and fusion of the data obtained by the laser radar from different positions at different 

moments. Most currently used laser radars are (single-line or multi-line) mechanical rotary laser 

radars. The laser radars need to perform a scan in a motion state and need to precisely determine 

spatial positions of data returned by the laser radars, to splice the data onto correct positions in a 15 

three-dimensional panorama. At present, a position for splicing the data returned by the laser 

radars is usually determined by using an inertial measurement unit (IMU), historical scanning 

data, algorithmic estimation, and other information. However, this leads to high costs, while it is 

difficult to guarantee precision, which causes a lower quality of modeling. 

 20 

SUMMARY 

Embodiments of the present disclosure provide a modeling method and apparatus based 

on point cloud data, an electronic device, a storage medium, and a computer program product.

According to an aspect of the embodiments of the present disclosure, a modeling method 

based on point cloud data is provided, the method including: obtaining three-dimensional point 25 

cloud information collected by a point cloud collection device from a scanned target and a first 

time information when the three-dimensional point cloud information is collected; obtaining first 

rotation position information of an electric motor and a second time information corresponding 

to the first rotation position information, where the electric motor is configured to drive the point 

cloud collection device to rotate; determining second rotation position information 30 

corresponding to the three-dimensional point cloud information based on the first time 

information and the second time information; and obtaining position information of the scanned 

target based on the three-dimensional point cloud information and the second rotation position 
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information, to construct a three-dimensional panoramic model corresponding to the scanned 

target based on the position information of the scanned target. 

In some examples, the obtaining three-dimensional point cloud information collected by 

a point cloud collection device from a scanned target and a first time information when the 

three-dimensional point cloud information is collected includes: receiving a point cloud data 5 

packet collected by the point cloud collection device from the scanned target at a data collection 

point; and extracting the three-dimensional point cloud information, the first time information, 

and a scanning angle of the point cloud collection device from the point cloud data packet. The 

electric motor drives the point cloud collection device to rotate to the data collection point, and 

the scanning angle is an included angle between a scanning direction of the point cloud 10 

collection device and a plane of rotation of the point cloud collection device. 

In some examples, the obtaining first rotation position information of an electric motor 

and a second time information corresponding to the first rotation position information includes: 

receiving a pulse signal sent by a controller or an encoder and the second time information

corresponding to the pulse signal. The controller is configured to drive the electric motor to run, 15 

and the encoder is mounted on an output shaft of the electric motor to measure a rotation speed 

of the electric motor. 

In some examples, the determining second rotation position information corresponding to 

the three-dimensional point cloud information based on the first time information and the second 

time information includes: generating a first timestamp based on the first time information, and 20 

generating a second timestamp based on the second time information; establishing a 

correspondence between the second timestamp and the pulse signal; and obtaining, based on the 

correspondence, a pulse signal corresponding to the second timestamp that is the same as or 

closest to the first timestamp, and using the pulse signal to determine a rotation angle of the 

electric motor. 25 

In some examples, the position information of the scanned target includes: an X-axis 

coordinate value, a Y-axis coordinate value, and a Z-axis coordinate value of the scanned target. 

The obtaining position information of the scanned target based on the three-dimensional point 

cloud information and the second rotation position information includes: establishing an X-axis 

coordinate conversion relationship and a Y-axis coordinate conversion relationship based on the 30 

rotation angle and the scanning angle respectively; establishing a Z-axis coordinate conversion 

relationship based on the scanning angle; and converting the three-dimensional point cloud 

information based on the X-axis coordinate conversion relationship, the Y-axis coordinate 
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conversion relationship, and the Z-axis coordinate conversion relationship to obtain the position 

information of the scanned target. 

In some examples, the three-dimensional point cloud information includes: a distance 

between the point cloud collection device and the scanned target. The X-axis coordinate 

conversion relationship is: ; the Y-axis coordinate conversion 5 

relationship is: ; and the Z-axis coordinate conversion relationship is: 

, where dn is the distance, xn is the X-axis coordinate value, yn is the Y-axis 

coordinate value,  is the Z-axis coordinate value,  is the rotation angle of the electric 

motor, the point cloud collection device rotates in a horizontal plane,  is the scanning angle, 

and the scanning angle is a pitch angle. 10 

According to another aspect of the embodiments of the present disclosure, a modeling 

apparatus based on point cloud data is provided, the apparatus including: a point cloud data 

obtaining module configured to obtain three-dimensional point cloud information collected by a 

point cloud collection device from a scanned target and a first time information when the 

three-dimensional point cloud information is collected; a position information obtaining module 15 

configured to obtain first rotation position information of an electric motor and a second time 

information corresponding to the first rotation position information, where the electric motor is 

configured to drive the point cloud collection device to rotate; a position information 

determination module configured to determine second rotation position information 

corresponding to the three-dimensional point cloud information based on the first time 20 

information and the second time information; and a target position obtaining module configured 

to obtain position information of the scanned target based on the three-dimensional point cloud 

information and the second rotation position information, to construct a three-dimensional 

panoramic model corresponding to the scanned target based on the position information of the 

scanned target. 25 

In some examples, the point cloud data obtaining module is further configured to: receive 

a point cloud data packet collected by the point cloud collection device from the scanned target 

at a data collection point; and extract the three-dimensional point cloud information, the first 

time information, and a scanning angle of the point cloud collection device from the point cloud 

data packet. The electric motor drives the point cloud collection device to rotate to the data 30 

collection point, and the scanning angle is an included angle between a scanning direction of the 

point cloud collection device and a plane of rotation of the point cloud collection device. 
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In some examples, the position information obtaining module is further configured to 

receive a pulse signal sent by a controller or an encoder and the second time information

corresponding to the pulse signal. The controller is configured to drive the electric motor to run, 

and the encoder is mounted on an output shaft of the electric motor to measure a rotation speed 

of the electric motor. 5 

In some examples, the position information determination module is further configured to: 

generate a first timestamp based on the first time information, and generate a second timestamp 

based on the second time information; establish a correspondence between the second timestamp 

and the pulse signal; and obtain, based on the correspondence, a pulse signal corresponding to 

the second timestamp that is the same as or closest to the first timestamp, and use the pulse 10 

signal to determine a rotation angle of the electric motor. 

In some examples, the position information includes: an X-axis coordinate value, a 

Y-axis coordinate value, and a Z-axis coordinate value of the scanned target. The target position 

obtaining module is further configured to: establish an X-axis coordinate conversion relationship 

and a Y-axis coordinate conversion relationship based on the rotation angle and the scanning15 

angle respectively; establish a Z-axis coordinate conversion relationship based on the scanning 

angle; and convert the three-dimensional point cloud information based on the X-axis coordinate 

conversion relationship, the Y-axis coordinate conversion relationship, and the Z-axis coordinate 

conversion relationship to obtain the position information of the scanned target. 

In some examples, the three-dimensional point cloud information further includes a 20 

distance between the point cloud collection device and the scanned target. The established 

X-axis coordinate conversion relationship is: ; the Y-axis coordinate 

conversion relationship is: ; and the Z-axis coordinate conversion 

relationship is: , where dn is the distance, xn is the X-axis coordinate value, yn

is the Y-axis coordinate value,  is the Z-axis coordinate value,  is the rotation angle of the 25 

electric motor, the point cloud collection device rotates in a horizontal plane,  is the scanning 

angle, and the scanning angle is a pitch angle. 

According to still another aspect of the embodiments of the present disclosure, a 

computer-readable storage medium is provided. The storage medium stores a computer program, 

and when the computer program is executed by a processor, the processor is caused to 30 

implement the steps of the method according to the embodiments of the present disclosure.

According to yet another aspect of the embodiments of the present disclosure, an 

electronic device is provided, the electronic device including: a processor; and a memory and a 
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computer program stored on the memory. The processor is configured to execute the computer 

program to implement the steps of the method according to the embodiments of the present 

disclosure. 

According to yet still another aspect of the embodiments of the present disclosure, a 

computer program product is provided. The computer program product includes a computer 5 

program, where when the computer program is executed by a processor, the steps of the method 

according to the embodiments of the present disclosure are implemented. 

According to the modeling method and apparatus based on point cloud data, the 

electronic device, the storage medium, and the computer program product provided in the 

embodiments of the present disclosure, a position of point cloud data in a three-dimensional 10 

panoramic model can be more precisely determined. 

The technical solution of the present disclosure is further described in detail through the 

accompanying drawings and the embodiments below. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 15 

The foregoing and other objectives, features, and advantages of the present disclosure 

will be more obvious through more detailed descriptions of the embodiments of the present 

disclosure with reference to the accompanying drawings. The accompanying drawings are used 

for further understanding of the embodiments of the present disclosure, are a part of the present 

disclosure, are used for explaining the present disclosure together with the embodiments of the 20 

present disclosure, and does not constitute a limitation on the present disclosure. In the 

accompanying drawings, the same reference signs usually represent the same components or 

steps. 

FIG. 1 is a flowchart of a modeling method based on point cloud data according to some 

embodiments of the present disclosure; 25 

FIG. 2A is a flowchart of obtaining data collected by a point cloud collection device 

according to some embodiments of the present disclosure; 

FIG. 2B is a schematic diagram of driving a laser radar by using an electric motor 

according to some embodiments of the present disclosure; 

FIG. 3 is a flowchart of determining rotation position information according to some 30 

embodiments of the present disclosure; 

FIG. 4 is a flowchart of obtaining position information of a scanned target according to 

some embodiments of the present disclosure; 
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FIG. 5 is a schematic structural diagram of a modeling apparatus based on point cloud 

data according to some embodiments of the present disclosure; and 

FIG. 6 is a schematic diagram of an electronic device according to some embodiments of 

the present disclosure. 

 5 

DETAILED DESCRIPTION OF EMBODIMENTS 

The following describes in detail example embodiments of the present disclosure with 

reference to the accompanying drawings. Obviously, the described embodiments are some rather 

than all of embodiments of the present disclosure. It should be understood that the present 

disclosure is not limited to the example embodiments described herein. 10 

Unless otherwise specifically stated, relative arrangements of the components and steps, 

numerical expressions, and values described in these embodiments constitute no limitation on the 

scope of the present disclosure. 

Those skilled in the art may understand that the terms first  and second in the 

embodiments of the present disclosure are only used to distinguish between different steps, 15 

devices, or modules, etc., and represent neither any specific technical meaning nor a definite 

logic sequence therebetween. 

It should be understood that in the embodiments of the present disclosure, a plurality of

may refer to two or more than two, and at least one  may refer to one, two, or more than two. 

It should be understood that any component, data, or structure mentioned in the 20 

embodiments of the present disclosure may be generally understood as one or more if it is not 

explicitly defined or given the opposite enlightenment in the context. 

In addition, the term and/or  in the present disclosure simply represents an association 

relationship that describes associated objects, and represents that three relationships may exist.

For example, A and/or B may represent the following three cases: only A exists, both A and B 25 

exist, and only B exists. In addition, the character /  in the present disclosure generally indicates 

an or  relationship between the associated objects. 

It should be further understood that the description of the embodiments in the present 

disclosure emphasizes the differences between the embodiments, and for the same or similar 

parts, reference can be made to each other. For brevity, details are not repeatedly described 30 

herein. 

In addition, it should be understood that, for ease of description, the dimensions of the 

various parts shown in the accompanying drawings are not drawn according to the actual 

proportional relationship. 
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The following description of at least one exemplary embodiment is actually merely 

illustrative and does not serve as any limitation on the present disclosure and its application or 

use. 

Technologies, methods, and devices known to those of ordinary skill in the related art 

may not be discussed in detail, but should be considered as part of the present disclosure where 5 

appropriate. 

In some examples, similar reference signs and letters refer to similar items in the 

following accompanying drawings. Therefore, once a specific item is defined in one of the 

accompanying drawings, it need not be further discussed in subsequent accompanying drawings.

The embodiments of the present disclosure can be applied to electronic devices such as 10 

terminal devices, computer systems, and servers, which can operate with numerous other 

general-purpose or dedicated computing system environments or configurations. Examples of 

well-known terminal devices, computing systems, environments, and/or configurations suitable 

for use with electronic devices such as terminal devices, computer systems, or servers include 

but are not limited to: a personal computer system, a server computer system, a thin client, a 15 

thick client, a handheld or laptop device, a microprocessor-based system, a set top box, a 

programmable consumer electronics, a networked personal computer, a small computer system, 

a large computer system, and a distributed cloud computing technology environment including 

any of the above systems, etc. 

The electronic devices such as terminal devices, computer systems, and servers may be 20 

described in the general context of computer system executable instructions (such as a program 

module) executed by the computer system. Generally, a program module may include a routine, 

a program, a target program, a component, logic, a data structure, etc., which perform specific 

tasks or implement specific abstract data types. The computer systems/servers may be 

implemented in a distributed cloud computing environment. In the distributed cloud computing 25 

environment, a task may be performed by a remote processing device linked through a 

communication network. In the distributed cloud computing environment, the program module 

may be located on a local or remote computing system storage medium including a storage 

device. 

In a process of implementing the present disclosure, it is found by the inventor that a30 

laser radar needs to perform a scan in a motion state in a process of three-dimensional modeling, 

while at present, a position for splicing data returned by the laser radar is usually determined by 

using an IMU, historical scanning data, algorithmic estimation, and other information. However, 
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this leads to high costs, while it is difficult to guarantee precision, which causes a lower quality 

of modeling. 

A modeling method based on point cloud data provided in the present disclosure includes: 

obtaining three-dimensional point cloud information collected by a point cloud collection device 

from a scanned target and a first time information; obtaining first rotation position information of 5 

an electric motor and a second time information; determining second rotation position 

information corresponding to the three-dimensional point cloud information based on the first 

time information and the second time information; and obtaining position information of the 

scanned target based on the three-dimensional point cloud information and the second rotation 

position information, to construct a three-dimensional panoramic model corresponding to the 10 

scanned target. In this way, a position of point cloud data in a three-dimensional panoramic 

model can be more precisely determined. In addition, according to some embodiments of the 

present disclosure, an error generated during running of the electric motor can be further 

eliminated, a time for collecting point cloud data can be shortened, efficiency of modeling can be 

improved, and the accuracy and quality of three-dimensional panoramic modeling can be 15 

enhanced, thereby providing better user experience. 

FIG. 1 is a flowchart of a modeling method based on point cloud data according to some 

embodiments of the present disclosure. As shown in FIG. 1, the method may include steps S101 

to S104. The steps are described individually below. 

S101: Three-dimensional point cloud information collected by a point cloud collection 20 

device from a scanned target and a first time information corresponding to the three-dimensional 

point cloud information are obtained. 

In some embodiments, the scanned target may be a living room, a bedroom, a dining 

room, a kitchen, a bathroom, etc. The three-dimensional point cloud information may be 

information, for example, a three-dimensional point cloud image of the living room, the bedroom, 25 

the dining room, the kitchen, the bathroom, etc. There may be a plurality of types of point cloud 

collection devices, such as laser radars and depth cameras. The three-dimensional point cloud 

information collected by the point cloud collection device at a plurality of data collection points 

and the first time information when the three-dimensional point cloud information is collected by 

the point cloud collection device may be obtained. The first time information may be a collection 30 

time or the like. 

S102: First rotation position information of an electric motor and a second time 

information corresponding to the first rotation position information are obtained. 
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In some embodiments, the electric motor is configured to drive the point cloud collection 

device to rotate. For example, the electric motor may drive the point cloud collection device to 

rotate horizontally or in another manner. The first rotation position information may be a rotation 

angle or the like of an output shaft of the electric motor. The second time information

corresponding to the rotation angle of the electric motor may be a time when the output shaft of 5 

the electric motor is at a specific angle. 

S103: Second rotation position information corresponding to the three-dimensional point 

cloud information is determined based on the first time information and the second time 

information. 

In some embodiments, the electric motor drives the point cloud collection device to rotate, 10 

and when the point cloud collection device rotates to a data collection point, the point cloud 

collection device collects the three-dimensional point cloud information. A rotation angle 

corresponding to the three-dimensional point cloud information may be determined by obtaining 

the first time information when the three-dimensional point cloud information is collected by the 

point cloud collection device and the second time information corresponding to the rotation 15 

angle of the electric motor and determining the second time information matching the first time 

information. 

S104: Position information of the scanned target is obtained based on the 

three-dimensional point cloud information and the second rotation position information, to 

construct a three-dimensional panoramic model corresponding to the scanned target based on the 20 

position information of the scanned target. 

In some embodiments, the point cloud collection device may rotate 360 degrees about a 

fixed point to collect the three-dimensional point cloud information. The position information of 

the scanned target may be obtained based on the three-dimensional point cloud information and 

the second rotation position information corresponding to the three-dimensional point cloud 25 

information. The position information of the scanned target may be three-dimensional 

coordinates or the like of the scanned target. A three-dimensional panorama is a virtual reality 

technology of real scenes based on panoramic images. The three-dimensional panoramic model 

is precisely obtained through splicing by putting the three-dimensional point cloud data in 

corresponding positions of the scanned target, which can eliminate an error generated during 30 

running of the electric motor. 

There may be a plurality of manners of obtaining the three-dimensional point cloud 

information collected by the point cloud collection device from the scanned target and the first 

time information corresponding to the three-dimensional point cloud information. FIG. 2A is a 
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flowchart of obtaining data collected by a point cloud collection device according to some 

embodiments of the present disclosure. A method shown in FIG. 2 includes the following steps: 

S201 and S202. The steps are described individually below. 

S201: A point cloud data packet collected by the point cloud collection device from the 

scanned target at a data collection point is received. 5 

S202: The three-dimensional point cloud information, the first time information, and a 

scanning angle of the point cloud collection device are extracted from the point cloud data 

packet. 

In some embodiments, the electric motor may drive the point cloud collection device to 

rotate to the data collection point, and the point cloud collection device scans the target to be 10 

scanned at the data collection point to obtain the three-dimensional point cloud information and 

the first time information. The point cloud collection device generates the point cloud data 

packet based on the three-dimensional point cloud information, the first time information, the 

scanning angle of the point cloud collection device, etc., and then uploads the point cloud data 

packet. 15 

By parsing the point cloud data packet, the three-dimensional point cloud information, 

the first time information, and the scanning angle of the point cloud collection device are 

obtained. The scanning angle is an included angle between a scanning direction of the point 

cloud collection device and a plane of rotation of the point cloud collection device. For example, 

if the plane of rotation of the point cloud collection device is a horizontal plane, the scanning 20 

angle is a pitch angle of the point cloud collection device. 

During rotating and shooting of the point cloud collection device at a single data 

collection point, a rotation speed of the electric motor is changing, so that there are an 

acceleration, a deceleration, and uniform motion. Each data packet collected by the point cloud 

collection device includes tens of sets of point cloud data. An interval between moments when 25 

the point cloud collection device are at two adjacent data collection points is about tens of 

microseconds (us). 1,000 to 3,000 data collection points may be covered by a full revolution of 

the point cloud collection device. Based on matching of the first time information and the second 

time information, a position (three-dimensional spatial position) of each piece of the point cloud 

data in the three-dimensional panoramic model can be precisely determined. 30 

There are a plurality of manners of obtaining the first rotation position information of the 

electric motor and the second time information corresponding to the first rotation position 

information. For example, a pulse signal sent by an encoder and the second time information

corresponding to the pulse signal may be received. The encoder is mounted on the output shaft of 
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the electric motor. The encoder outputs n pulse signals as the output shaft makes a full revolution, 

where a value of n depends on a model of the encoder. The rotation angle of the electric motor 

can be obtained based on the number of pulse signals. For example, when n is 36,000, and the 

number of pulse signals is 100, the rotation angle of the electric motor is 1 degree. In other 

examples, a pulse signal sent by a controller and the second time information corresponding to 5 

the pulse signal may alternatively be received. The controller is configured to drive the electric 

motor to run. The electric motor may be, for example, a stepper motor. The controller can send 

uniform pulse signals. After the pulse signals enter a drive of the electric motor, the drive 

converts the pulse signals into strong current signals required for the electric motor, to drive the 

electric motor to run, which can precisely control a rotation angle of the electric motor. Either of 10 

the encoder and the controller can obtain information about rotation of the electric motor.

In some embodiments, the point cloud collection device may be a laser radar. FIG. 2B is 

a schematic diagram of driving a laser radar by using an electric motor according to some 

embodiments of the present disclosure. In an example shown in FIG. 2B, the point cloud 

collection device is a laser radar 201, where the laser radar 201 is side-mounted, and an electric15 

motor 202 rotates to drive the laser radar 201 to rotate for shooting. The electric motor 202 is 

placed on a tripod 203. A high-precision encoder with high subdivision is provided on an output 

shaft of the electric motor 202 and can return a pulse signal and a second time information

corresponding to the pulse signal. The second time information can have a degree of precision of 

microsecond (us) or even nanosecond (ns). A rotation angle of the electric motor 202 that can be 20 

accurate to 0.01 degree may be obtained based on the number of pulse signals. 

There may be a plurality of manners of determining the second rotation position 

information corresponding to the three-dimensional point cloud information based on the first 

time information and the second time information. FIG. 3 is a flowchart of determining second 

rotation position information corresponding to three-dimensional point cloud information 25 

according to some embodiments of the present disclosure. A method shown in FIG. 3 includes 

the following steps: S301 to S303. The steps are described individually below. 

S301: A first timestamp is generated based on the first time information, and a second 

timestamp is generated based on the second time information. 

In some embodiments, the first time information is a time, having a degree of precision of 30 

millisecond or the like, when the three-dimensional point cloud information is collected by the 

point cloud collection device. The first timestamp may be generated based on the first time 

information. The second time information is a time, having a degree of precision of millisecond 
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or the like, corresponding to the pulse signal. The second timestamp may be generated based on 

the second time information. 

S302: A correspondence is established between the second timestamp and the pulse 

signal. 

S303: A pulse signal corresponding to the second timestamp that is the same as or closest 5 

to the first timestamp is obtained based on the correspondence, and the pulse signal is used to 

determine the rotation angle of the electric motor. 

In some embodiments, because the point cloud collection device may collect the 

three-dimensional point cloud data when the electric motor 202 is at a standstill, the first 

timestamp and the second timestamp corresponding to the same data collection point may be 10 

different from each other. The pulse signal corresponding to the second timestamp that is the 

same as or closest to the first timestamp may be obtained, and the rotation angle of the electric 

motor 202 is determined based on the pulse signal. In some examples, the position information 

of the scanned target may further include an X-axis coordinate value, a Y-axis coordinate value, 

and a Z-axis coordinate value of the scanned target, and the position information of the scanned 15 

target may be three-dimensional spatial coordinates. 

There may be a plurality of manners of obtaining position information of the scanned 

target based on the three-dimensional point cloud information and the second rotation position 

information. FIG. 4 is a flowchart of obtaining position information of a scanned target 

according to some embodiments of the present disclosure. A method shown in FIG. 4 includes 20 

the following steps: S401 to S403. The steps are described individually below. 

S401: An X-axis coordinate conversion relationship and a Y-axis coordinate conversion 

relationship are established based on the rotation angle and the scanning angle respectively.

S402: A Z-axis coordinate conversion relationship is established based on the scanning 

angle. 25 

S403: The three-dimensional point cloud information is converted based on the X-axis 

coordinate conversion relationship, the Y-axis coordinate conversion relationship, and the Z-axis 

coordinate conversion relationship to obtain the position information of the scanned target.

In some embodiments, the position information of the scanned target may be 

three-dimensional coordinate information in a three-dimensional space, and the 30 

three-dimensional point cloud information may include the distance between the point cloud 

collection device and the scanned target. In some examples, the X-axis coordinate conversion 

relationship may be: . The Y-axis coordinate conversion relationship 
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may be: . The Z-axis coordinate conversion relationship may be: 

. Here,  is the distance between the point cloud collection device and the 

scanned target,  is the X-axis coordinate value,  is the Y-axis coordinate value, is the 

Z-axis coordinate value,  is a rotation angle of the point cloud collection device 

corresponding to the rotation angle, the point cloud collection device rotates in a horizontal plane, 5 

 is the scanning angle, and the scanning angle may be a pitch angle.  may have a value 

range of 0° to 360°, and  may have a value range [ 180°, +180°]. 

The rotation angle of the electric motor 202 may be the same as a rotation angle of the 

laser radar 201. The electric motor 202 may alternatively drive the laser radar to rotate by using a 

transmission mechanism. A coefficient for converting the rotation angle of the electric motor 202 10 

into the rotation angle of the laser radar 201 may be set, such that the rotation angle of the laser 

radar 201 is obtained based on a product of the rotation angle of the electric motor 202 and the 

conversion coefficient. 

The present disclosure further provides a modeling apparatus based on point cloud data. 

FIG. 5 is a schematic structural diagram of a modeling apparatus 500 based on point cloud data 15 

according to some embodiments of the present disclosure. As shown in FIG. 5, the apparatus 500 

includes: a point cloud data obtaining module 501, a position information obtaining module 502, 

a position information determination module 503, and a target position obtaining module 504. 

The point cloud data obtaining module 501 is configured to obtain three-dimensional point cloud 

information collected by a point cloud collection device from a scanned target and a first time 20 

information corresponding to the three-dimensional point cloud information. The position 

information obtaining module 502 is configured to obtain first rotation position information of an 

electric motor 202 and a second time information corresponding to the first rotation position 

information. The electric motor 202 is configured to drive the point cloud collection device to 

rotate. 25 

The position information determination module 503 is configured to determine second 

rotation position information corresponding to the three-dimensional point cloud information 

based on the first time information and the second time information. The target position 

obtaining module 504 is configured to obtain position information of the scanned target based on 

the three-dimensional point cloud information and the second rotation position information, to 30 

construct a three-dimensional panoramic model corresponding to the scanned target based on the 

position information of the scanned target. 



14 
 

D-EF200233US

In some embodiments, the point cloud data obtaining module 501 is further configured to 

receive a point cloud data packet collected by the point cloud collection device from the scanned 

target at a data collection point. The electric motor 202 drives the point cloud collection device 

to rotate to the data collection point. The point cloud data obtaining module 501 is further 

configured to extract the three-dimensional point cloud information, the first time information, 5 

and a scanning angle of the point cloud collection device from the point cloud data packet. The 

scanning angle is an included angle between a scanning direction of the point cloud collection 

device and a plane of rotation of the point cloud collection device. The position information 

obtaining module 502 is further configured to receive a pulse signal sent by a controller or an 

encoder and the second time information corresponding to the pulse signal. The controller is 10 

configured to drive the electric motor 202 to run, and the encoder is mounted on an output shaft 

of the electric motor 202 to measure a rotation speed of the electric motor 202. 

In some embodiments, the position information determination module 503 is further 

configured to: generate a first timestamp based on the first time information, and generate a 

second timestamp based on the second time information. The position information determination 15 

module 503 is further configured to establish a correspondence between the second timestamp 

and the pulse signal. The position information determination module 503 is further configured to: 

obtain, based on the correspondence, a pulse signal corresponding to the second timestamp that 

is the same as or closest to the first timestamp, and use the pulse signal to determine the rotation 

angle of the electric motor 202. 20 

In some embodiments, the position information of the scanned target may include an 

X-axis coordinate value, a Y-axis coordinate value, and a Z-axis coordinate value of the scanned 

target. The target position obtaining module 504 is further configured to establish an X-axis 

coordinate conversion relationship and a Y-axis coordinate conversion relationship based on the 

rotation angle and the scanning angle respectively. The target position obtaining module 504 is 25 

further configured to establish a Z-axis coordinate conversion relationship based on the scanning 

angle. The target position obtaining module 504 is further configured to convert the 

three-dimensional point cloud information based on the X-axis coordinate conversion 

relationship, the Y-axis coordinate conversion relationship, and the Z-axis coordinate conversion 

relationship to obtain the position information of the scanned target. 30 

In some embodiments, the three-dimensional point cloud information may further include 

a distance between the point cloud collection device and the scanned target. The X-axis 

coordinate conversion relationship is: ; the Y-axis coordinate 
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conversion relationship is: ; and the Z-axis coordinate conversion 

relationship is: , where dn is the distance, xn is the X-axis coordinate value, yn

is the Y-axis coordinate value,  is the Z-axis coordinate value,  is a rotation angle of the 

point cloud collection device corresponding to the rotation angle, the point cloud collection 

device rotates in a horizontal plane,  is the scanning angle, and the scanning angle is a pitch 5 

angle. 

FIG. 6 is a schematic diagram of an electronic device according to some embodiments of 

the present disclosure. As shown in FIG. 6, an electronic device 61 includes one or more 

processors 611 and memories 612. 

The processor 611 may be a central processing unit (CPU) or other forms of processing 10 

units having data processing capabilities and/or instruction execution capabilities, and may 

control other components in the electronic device 61 to perform desired functions. 

The memories 612 may include one or more computer program products, and the 

computer program products may include various forms of computer-readable storage media, 

such as a volatile memory and/or a non-volatile memory. The volatile memory may include, for 15 

example: a random access memory (RAM) and/or a cache, etc. The non-volatile memory may 

include, for example: a read-only memory (ROM), a hard disk, a flash memory, etc. One or more 

computer program instructions may be stored on the computer-readable storage medium, and the 

processor 611 can execute the program instruction to implement the modeling method based on 

point cloud data and/or other desired functions in various embodiments described above of the 20 

present disclosure. Various contents such as input signals, signal components, and noise 

components can also be stored in the computer-readable storage medium. 

In some examples, the electronic device 61 may further include: an input apparatus 613, 

an output apparatus 614, etc. The components are interconnected by means of a bus system 

and/or other forms of connecting mechanisms (not shown). In addition, the input apparatus 613 25 

may further include a keyboard, a mouse, etc. The output apparatus 614 may output various 

types of information to the outside. The output apparatus 614 may include, for example, a

display, a speaker, a printer, a communication network, and a remote output device connected 

thereto, etc. 

Only some of the components of the electronic device 61 that are related to the present 30 

disclosure are shown in FIG. 6, and components such as buses and input/output interfaces are 

omitted. In addition, depending on a specific application scenario, the electronic device 61 may 

further include any other suitable component. 
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In some embodiments, the embodiments of the present disclosure further provide a

computer program product, storing a computer program/instruction thereon. When the computer 

program/instruction is executed by a processor, the processor performs the modeling method 

based on point cloud data according to the various embodiments of the present disclosure.

The computer program product can write program codes for performing operations of the 5 

embodiments of the present disclosure in any combination of one or more programming 

languages. The programming languages include an object-oriented programming language, for 

example, Java and C++, and further include conventional procedural programming languages, 

such as C  language or similar programming languages. The program code may be completely 

executed on a computing device of a user, partially executed on a user device, executed as a 10 

separate software package, partially executed on a computing device of a user and partially 

executed on a remote computing device, or completely executed on a remote computing device 

or server. 

In some embodiments, the embodiments of the present disclosure further provide a 

computer-readable storage medium, storing a computer program/instruction thereon. When the 15 

computer program/instruction is executed by a processor, the processor performs the modeling 

method based on point cloud data according to the various embodiments of the present 

disclosure. In some examples, the computer-readable storage medium may be a non-transitory 

computer-readable storage medium. 

The computer-readable storage medium may be any combination of one or more readable 20 

media. The readable medium may be a readable signal medium or a readable storage medium. 

An example of the readable storage medium may include but is not limited to electric, magnetic, 

optical, electromagnetic, infrared, or semiconductor systems, apparatuses or devices, or any 

combination of the above. More specific examples of the readable storage media (a 

non-exhaustive list) may include: an electrical connection having one or more wires, a portable 25 

disk, a hard disk, a random access memory (RAM), a read only memory (ROM), an erasable 

programmable read only memory (EPROM or flash memory), fiber optics, a portable compact 

disk read only memory (CD-ROM), an optical storage device, a magnetic storage device, or any 

suitable combination thereof. 

The basic principles of the present disclosure are described above in conjunction with the 30 

embodiments. It should be noted that the advantages, superiorities, effects, etc., mentioned in the 

present disclosure are only examples but not limitations, and these advantages, superiorities, 

effects, etc. cannot be considered as necessities for various embodiments of the present 

disclosure. In addition, the specific details disclosed above are only examples but not limitations, 
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and the details described above do not limit the present disclosure to use the specific details 

described above for implementation. 

By using the modeling method and apparatus based on point cloud data, the electronic 

device, the storage medium, and the computer program product according to the embodiments of 

the present disclosure, three-dimensional point cloud information collected by a point cloud 5 

collection device from a scanned target, a first time information, first rotation position 

information of an electric motor 202, and a second time information are obtained; second 

rotation position information is determined based on the first time information and the second 

time information, and position information of the scanned target is obtained based on the 

three-dimensional point cloud information and the second rotation position information, to 10 

construct a three-dimensional panoramic model corresponding to the scanned target. In this way, 

a position of point cloud data in a three-dimensional panoramic model can be precisely 

determined. In addition, according to some embodiments, an error generated during running of 

the electric motor can be further eliminated, accuracy of splicing point cloud data can be 

improved, a time for collecting the point cloud data can be shortened, efficiency of modeling can 15 

be improved, and the accuracy and quality of three-dimensional panoramic modeling can be 

enhanced, thereby effectively providing better user experience. 

The embodiments in the present disclosure are described in a progressive manner. Each 

embodiment describes the differences from other embodiments, and for the same or similar parts 

among the various embodiments, reference can be made to each other. The apparatus 20 

embodiment basically corresponds to the method embodiment, and for related details, reference 

can be made to part of the description of the method embodiment. 

The block diagrams of devices, apparatuses, equipment, and systems involved in the 

present disclosure are merely illustrative examples and are not intended to require or imply that a 

connection, arrangement, and configuration must be implemented in the manner shown in the 25 

block diagrams. Those skilled in the art will recognize that these devices, apparatuses, equipment, 

and systems may be connected, arranged, and configured in any manner. In the present 

disclosure, the terms such as include , contain , and have  are open words, which refer to 

including but not limited to  with which the terms can be used interchangeably. The terms or

and and  may refer to and/or  with which the terms can be used interchangeably unless the 30 

context clearly indicates otherwise. The term such as  may refer to for example, but not 

limited to . 

There may be various ways to implement the method and apparatus in the present

disclosure. For example, the method and apparatus of the present disclosure may be implemented 
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by means of software, hardware, firmware, or any combination of software, hardware, and 

firmware. The above sequence of steps for the method is merely for illustration, and the steps of 

the method of the present disclosure are not limited to the sequence specifically described above 

unless otherwise specifically stated. In addition, in some embodiments, the present disclosure 

may also be implemented as programs recorded in a recording medium, the programs including 5 

machine-readable instructions for implementing the method according to the present disclosure. 

Therefore, the present disclosure also covers the recording medium storing the programs for 

implementing the method according to the present disclosure. 

It should also be noted that, in the apparatus, device and method of the present disclosure, 

various components or various steps can be decomposed and/or recombined. These 10 

decompositions and/or recombinations should be regarded as equivalent solutions of the present 

disclosure. 

The above descriptions of the present disclosure may be provided to enable those skilled 

in the art to make or use the present disclosure. General principles defined in the present 

disclosure may be applied to other aspects without departing from the scope of the present 15 

disclosure. Therefore, the present disclosure is not intended to be limited to the aspects shown 

herein, but in accordance with the widest scope consistent with the principles and features 

disclosed herein. 

The above description has been given for the purpose of illustration and description. 

Moreover, this description is not intended to limit the embodiments of the present disclosure to 20 

the form disclosed herein. Although various example aspects and embodiments have been 

discussed above, those skilled in the art will conceive certain variations, modifications, changes, 

additions, and sub-combinations thereof. 
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What is claimed is: 

1. A modeling method based on point cloud data, comprising: 

obtaining three-dimensional point cloud information collected by a point cloud collection 

device from a scanned target and a first time information when the three-dimensional point cloud 

information is collected; 5 

obtaining first rotation position information of an electric motor and a second time

information corresponding to the first rotation position information, wherein the electric motor is 

configured to drive the point cloud collection device to rotate; 

determining second rotation position information corresponding to the three-dimensional 

point cloud information based on the first time information and the second time information; and10 

obtaining position information of the scanned target based on the three-dimensional point 

cloud information and the second rotation position information, to construct a three-dimensional 

panoramic model corresponding to the scanned target based on the position information of the 

scanned target. 

 15 

2. The method according to claim 1, wherein the obtaining three-dimensional point cloud 

information collected by a point cloud collection device from a scanned target and a first time

information when the three-dimensional point cloud information is collected comprises: 

receiving a point cloud data packet collected by the point cloud collection device from the 

scanned target at a data collection point, wherein the electric motor drives the point cloud 20 

collection device to rotate to the data collection point; and 

extracting the three-dimensional point cloud information, the first time information, and a 

scanning angle of the point cloud collection device from the point cloud data packet, 

wherein the scanning angle is an included angle between a scanning direction of the point 

cloud collection device and a plane of rotation of the point cloud collection device. 25 

 

3. The method according to claim 1 or 2, wherein the obtaining first rotation position 

information of an electric motor and a second time information corresponding to the first rotation 

position information comprises: 

receiving a pulse signal sent by a controller or an encoder and the  second time30 



20 
 

D-EF200233US

information corresponding to the pulse signal, 

wherein the controller is configured to drive the electric motor to run, and the encoder is 

mounted on an output shaft of the electric motor to measure a rotation speed of the electric 

motor. 

 5 

4. The method according to claim 3, wherein the determining second rotation position 

information corresponding to the three-dimensional point cloud information based on the first 

time information and the second time information comprises: 

generating a first timestamp based on the first time information, and generating a second 

timestamp based on the second time information; 10 

establishing a correspondence between the second timestamp and the pulse signal; and

obtaining, based on the correspondence, a pulse signal corresponding to the second 

timestamp that is the same as or closest to the first timestamp, and using the pulse signal to 

determine a rotation angle of the electric motor. 

 15 

5. The method according to claim 4, wherein the position information of the scanned target 

comprises: an X-axis coordinate value, a Y-axis coordinate value, and a Z-axis coordinate value 

of the scanned target; and the obtaining position information of the scanned target based on the 

three-dimensional point cloud information and the second rotation position information 

comprises: 20 

establishing an X-axis coordinate conversion relationship and a Y-axis coordinate 

conversion relationship based on the rotation angle and the scanning angle respectively; 

establishing a Z-axis coordinate conversion relationship based on the scanning angle; and

converting the three-dimensional point cloud information based on the X-axis coordinate 

conversion relationship, the Y-axis coordinate conversion relationship, and the Z-axis coordinate 25 

conversion relationship to obtain the position information of the scanned target. 

 

6. The method according to claim 5, wherein the three-dimensional point cloud information 

comprises: a distance between the point cloud collection device and the scanned target; 

the established X-axis coordinate conversion relationship is: ;30 
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the established Y-axis coordinate conversion relationship is: ; and

the established Z-axis coordinate conversion relationship is: , 

where dn is the distance, xn is the X-axis coordinate value, yn is the Y-axis coordinate value, 

 is the Z-axis coordinate value,  is the rotation angle of the electric motor, the point cloud 

collection device rotates in a horizontal plane,  is the scanning angle, and the scanning angle5 

is a pitch angle. 

 

7. A modeling apparatus based on point cloud data, comprising: 

a point cloud data obtaining module configured to obtain three-dimensional point cloud 

information collected by a point cloud collection device from a scanned target and a first time 10 

information when the three-dimensional point cloud information is collected; 

a position information obtaining module configured to obtain first rotation position 

information of an electric motor and a second time information corresponding to the first rotation 

position information, wherein the electric motor is configured to drive the point cloud collection 

device to rotate; 15 

a position information determination module configured to determine second rotation 

position information corresponding to the three-dimensional point cloud information based on 

the first time information and the second time information; and 

a target position obtaining module configured to obtain position information of the scanned 

target based on the three-dimensional point cloud information and the second rotation position 20 

information, to construct a three-dimensional panoramic model corresponding to the scanned 

target based on the position information of the scanned target. 

 

8. The apparatus according to claim 7, wherein 

the point cloud data obtaining module is configured to: receive a point cloud data packet 25 

collected by the point cloud collection device from the scanned target at a data collection point; 

and extract the three-dimensional point cloud information, the first time information, and a 

scanning angle of the point cloud collection device from the point cloud data packet, wherein the 

electric motor drives the point cloud collection device to rotate to the data collection point, and 

the scanning angle is an included angle between a scanning direction of the point cloud 30 
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collection device and a plane of rotation of the point cloud collection device. 

 

9. The apparatus according to claim 7 or 8, wherein 

the position information obtaining module is configured to receive a pulse signal sent by a 

controller or an encoder and the second time information corresponding to the pulse signal, 5 

wherein the controller is configured to drive the electric motor to run, and the encoder is 

mounted on an output shaft of the electric motor to measure a rotation speed of the electric 

motor. 

 

10. The apparatus according to claim 9, wherein 10 

the position information determination module is configured to: generate a first timestamp 

based on the first time information, and generate a second timestamp based on the second time 

information; establish a correspondence between the second timestamp and the pulse signal; and 

obtain, based on the correspondence, a pulse signal corresponding to the second timestamp that 

is the same as or closest to the first timestamp, and use the pulse signal to determine a rotation 15 

angle of the electric motor. 

 

11. The apparatus according to claim 10, wherein the position information comprises: an 

X-axis coordinate value, a Y-axis coordinate value, and a Z-axis coordinate value of the scanned 

target, wherein 20 

the target position obtaining module is configured to: establish an X-axis coordinate 

conversion relationship and a Y-axis coordinate conversion relationship based on the rotation 

angle and the scanning angle respectively; establish a Z-axis coordinate conversion relationship 

based on the scanning angle; and convert the three-dimensional point cloud information based on 

the X-axis coordinate conversion relationship, the Y-axis coordinate conversion relationship, and 25 

the Z-axis coordinate conversion relationship to obtain the position information of the scanned 

target. 

 

12. The apparatus according to claim 11, wherein the three-dimensional point cloud 

information comprises: a distance between the point cloud collection device and the scanned 30 
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target; 

the established X-axis coordinate conversion relationship is: ; 

the established Y-axis coordinate conversion relationship is: ; and 

the established Z-axis coordinate conversion relationship is: , 

where dn is the distance, xn is the X-axis coordinate value, yn is the Y-axis coordinate value, 5 

 is the Z-axis coordinate value,  is the rotation angle of the electric motor, the point cloud 

collection device rotates in a horizontal plane,  is the scanning angle, and the scanning angle 

is a pitch angle. 

 

13. A computer-readable storage medium having a computer program stored thereon, 10 

wherein when the computer program is executed by a processor, the steps of the method 

according to any one of claims 1 to 6 are implemented. 

 

14. An electronic device, comprising: 

a processor; and 15 

a memory and a computer program stored on the memory, 

wherein the processor is configured to execute the computer program to implement the 

steps of the method according to any one of claims 1 to 6. 

 

15. A computer program product, comprising a computer program, wherein when the 20 

computer program is executed by a processor, the steps of the method according to any one of 

claims 1 to 6 are implemented. 


