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POINT STABILIZATION CONTROL METHOD AND APPARATUS FOR A MOBILE
ROBOT

This application claims priority to Chinese patent application No. 201810869740.7 entitled
"POINT STABILIZATION CONTROL METHOD AND APPARATUS FOR A MOBILE
ROBOT" filed on August 2, 2018, disclosure of which is incorporated herein by reference in its

entirety.

TECHNICAL FIELD

The present disclosure relates to the robot control technology, for example, a point stabilization

control method and apparatus for a mobile robot.

BACKGROUND

With the development of the communication technology and the electronic technology, mobile
robots have been widely used in industrial environments. For example, automatic loading has
been achieved through mobile robots or automatic charging of mobile robots has been achieved.
In the industrial application of mobile robots, how to implement point stabilization control of

mobile robots is very important.

In the related art, the point stabilization control of a robot is implemented using the following
method: acquiring the actual position and the target position of the robot, and controlling the
motion direction and the motion distance of the robot according to the offset between the actual

position and the target position of the robot.

However, in the preceding point stabilization control method, it is impossible to adjust the offset
according to the actual motion direction and motion distance of the robot, resulting in poor

control precision.

SUMMARY

The present disclosure provides a point stabilization control method and apparatus for a mobile
robot, which can solve the problem of poor control precision of a point stabilization control

method for a mobile robot in the related art.

An embodiment provides a point stabilization control method for a mobile robot. The method
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includes acquiring a position of a target object; determining a first displacement of the robot
relative to the target object according to the position of the target object and an initial position
of the robot; in accordance with the first displacement and relative position of the target object
and a target point, determining a target motion rate and a target motion direction of the robot
according to the to-be-offset displacement and a mapping relation of a motion rate, a motion
direction and the to-be-offset displacement; determining a current position of the robot
according to the target motion rate and the target motion direction; and using the current
position as the initial position and returning to the steps from determining the first displacement
of the robot relative to the target object according to the position of the target object and the
initial position of the robot to determining the current position of the robot according to the
target motion rate and the target motion direction until a distance between a real position of the

robot and a position of the target point is less than a preset threshold.

An embodiment provides a point stabilization control apparatus for a mobile robot. The
apparatus includes a determination module, which is configured to determine a first
displacement of the robot relative to the target object according to the position of the target
object and an initial position of the robot; to determine a to-be-offset displacement of the robot
according to the first displacement and a second relative position of the target object relative to
a target point and to determine a target motion rate and a target motion direction of the robot
according to the to-be-offset displacement and a mapping relation of a motion rate, a motion
direction and the to-be-offset displacement; to determine a current position of the robot
according to the target motion rate and the target motion direction; and to use the current
position as the initial position and return to the steps from determining the first displacement of
the robot relative to the target object according to the position of the target object and the initial
position of the robot to determining the current position of the robot according to the target
motion rate and the target motion direction until a distance between real position of the robot

and a position of the target point is less than a preset threshold.

An embodiment provides an electronic device. The electronic device includes at least one
processor; and a memory, which is configured to store at least one program which, when
executed by the at least one processor, causes the at least one processor to perform the point

stabilization control method for a mobile robot as described in the first aspect.

An embodiment provides a computer-readable storage medium, which is configured to store at
least one computer program which, when executed by at least one processor, perform the point

stabilization control method for a mobile robot as described in the first aspect.
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BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a flowchart of a point stabilization control method for a mobile robot according to an

embodiment.

FIG. 2 is a flowchart of the point stabilization control method for a mobile robot of the

embodiment as shown in FIG. 1.

FIG. 3 is a diagram of a point stabilization control process of the embodiment as shown in FIG.
1.

FIG. 4 is a schematic diagram of the point stabilization system of the embodiment as shown in
FIG. 1.

FIG. 5A is a schematic diagram of a first wheel system of the mobile robot of the embodiment

as shown in FIG. 1.

FIG. 5B is a schematic diagram of a second wheel system of the mobile robot of the

embodiment as shown in FIG. 1.

FIG. 5C is a schematic diagram of a third wheel system of the mobile robot of the embodiment

as shown in FIG. 1.

FIG. 6 is a flowchart of a point stabilization control method for a mobile robot according to

another embodiment.

FIG. 7A is a schematic diagram of the artificial vector field of the embodiment as shown in FIG.
6.

FIG. 7B is a schematic diagram of the discretized artificial vector field of the embodiment as

shown in FIG. 6.

FIG. 8 is a structure diagram of a point stabilization control apparatus for a mobile robot

according to an embodiment.

FIG. 9 is a structure diagram of a point stabilization control apparatus for a mobile robot
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according to another embodiment.

FIG. 10 is a structure diagram of an electronic device according to an embodiment.

DETAILED DESCRIPTION

FIG. 1 is a flowchart of a point stabilization control method for a mobile robot according to this
embodiment. As shown in FIG. 1, the point stabilization control method for a mobile robot

provided in this embodiment includes the steps described below.

In step 110, the position of a target object is acquired.

The point stabilization control method for a mobile robot of this embodiment is to study how to
design and implement feedback control such that the robot maintains the desired posture. In
practical industrial applications, point stabilization control problems often occur in a scenario
where a mobile robot reaches the desired posture with relatively high precision, such as

automatic loading and automatic charging scenarios.

In this embodiment, the method is performed by the point stabilization control system of the

mobile robot and the system runs in the mobile robot.

During the control process, the mobile robot needs to acquire the position of the target object.
The target object here refers to an object having a fixed distance from the target point to which
the mobile robot is to reach. The target object may have a fixed shape that facilitates recognition

by the mobile robot.

FIG. 4 is a schematic diagram of the point stabilization system of the embodiment as shown in
FIG. 1. As shown in FIG. 4, the target object 2 is disposed on a processing device 1. The mobile
robot 5 may acquire the contour of an object in a preset range by using a lidar sensor. The
position of the target object is determined when it is determined that the contour of the object is
the contour of the target object. The target object 2 of FIG. 4 includes a first mounting plate 21
and a second mounting plate 22 having a length greater than or equal to a preset length. One end
of the first mounting plate 21 and one end of the second mounting plate 22 are fixedly
connected to each other to form an opening angle o greater than a preset angle. The preset

length is 12 cm and the preset angle is 120 degrees. The target object may be of other shapes.
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The target object of FIG. 4 is easy to deploy in practical industrial applications.

In an implementation, when the lidar sensor 4 determines that the contour of the acquired object
is the contour of the target object 2, the position of the target object may be determined by laser

ranging.

In this implementation, whether the object is the target object is determined according to the
contour of the object, that is, whether the target object is recognized is determined according to

the geometric features of the object; the robustness is relatively strong.

In another implementation, the mobile robot may acquire the position of the target object in

other manners, for example, according to information input by the user.

In step 120, a first displacement of the robot relative to the target object is determined according

to the position of the target object and the initial position of the robot.

In step 130, the target motion rate and the target motion direction of the robot are determined
according to the to-be-offset displacement of the first displacement and a second displacement
of the target object relative to a target point, and the mapping relation of the motion rate, the

motion direction and the to-be-offset displacement.

In step 140, the current position of the robot is determined according to the target motion rate
and the target motion direction of the robot, and the current position is used as the initial
position and the process returns to step 120 until the distance between the current position of the

robot and the position of the target point is less than the preset threshold.

In an embodiment, after the position of the target object is acquired, the first displacement of the
robot relative to the target object is determined according to the position of the target object and
the initial position of the robot. Specifically, that is, the magnitude of the first displacement and
the direction of the first displacement are determined according to the position of the target
object and the initial position of the robot. In step 120, the current position of the robot is
updated in real time. In each cycle, the control amount of the robot, that is, the target motion
rate and the target motion direction of the robot, is determined according to the first
displacement and the second displacement. Then the current position of the robot is determined
according to the control amount of the robot. With this current position used as the initial

position described in step 120, the preceding steps are repeated until the distance between the
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current position of the robot and the position of the target point is less than the preset threshold.
In this way, the point stabilization control of the robot is completed. The set threshold range
varies with different application scenarios. The smaller the set threshold range, the higher the
corresponding precision. The threshold for a scenario with high precision is at millimeter level
(1-10 mm) while the threshold for a scenario with general precision is at centimeter level (1-10

cm).

In an embodiment, the position of the target object does not vary during a complete point
stabilization control process. The second displacement of the target object relative to the target

point does not vary either. In this process, what varies is the current position of the robot.

FIG. 2 is a block diagram of the point stabilization control method for a mobile robot of the
embodiment as shown in FIG. 1. As shown in FIG. 2, the block diagram of the point stabilization
control method for a mobile robot shows a feedback control process: a target value and a
feedback value are input, where the target value is the first displacement and the feedback value
is the first displacement in this embodiment; the error is determined according to the target
value and the feedback value, and the control amount, that is, the target motion rate and the
target motion direction of the robot, is determined according to the error and a control algorithm;
the robot moves according to the target motion rate and the target motion direction; the position
after the motion is marked and the sensor acquires the features and the position of the target
object; a new feedback value is determined according to the position of the robot after the
motion and the position of the target object by using a positioning algorithm. Through this

feedback control method, real-time precise control of the robot is achieved.

In an implementation, the step of determining the target motion rate and the target motion
direction of the robot according to the first displacement and the second displacement includes
determining the to-be-offset position of the robot according to the first displacement and the
second displacement and determining the target motion rate and the target motion direction
according to the to-be-offset position and the mapping relation of the motion rate, the motion

direction and the to-be-offset position.

In this implementation, the mapping relation of the control amount and the offset position is
preset. This mapping may be determined according to Proportion Integral Derivative (PID)
control. In this implementation, first the to-be-offset position of the robot is determined
according to the vector difference between the first displacement and the second displacement,

where the to-be-offset position includes the to-be-offset angle and the to-be-offset distance; and
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then the control amount corresponding to the to-be-offset position, that is, the target motion rate

and the target motion direction, is determined according to the set mapping relation.

In another implementation, the control amount of the robot may be determined according to the
algorithm of an artificial vector field. This implementation will be described in detail in other

embodiments.

When the current position of the robot is determined according to the target motion rate and the
target motion direction of the robot, it is feasible to determine the motion distance according to
the target motion rate of the robot and the duration in which the robot moves at the target
motion rate, to determine the motion direction according to the target motion direction, and then
to determine the current position of the robot according to the motion distance and the motion
direction. Each of the positions involved in this embodiment is a vector including a size and a

direction, that is, coordinate values of the position.

FIG. 3 is a diagram of a point stabilization control process of the embodiment as shown in FIG.
1. As shown in FIG. 3, the point stabilization control process of this embodiment is divided into
two phases: a first control phase where when the distance between the robot and the target
object is greater than the set threshold, the target motion rate and the target motion direction are
adjusted significantly (that is, to be greater than the adjustment threshold) so that the angular
deviation of the mobile robot is relatively small; and a second control phase where when the
distance between the robot and the target object is less than or equal to the set threshold, the
target motion rate and the target motion direction are adjusted slightly (that is, to be less than or

equal to the adjustment threshold) so that the robot reaches the target point.

In this embodiment, the robot uses any one of the following wheel systems: omni wheels,
differential wheels, Mecanum wheels and helms. FIG. 5 illustrates schematic diagrams of the
wheel system of the mobile robot of the embodiment as shown in FIG. 1. Referring to FIGS. 4
and 5, the wheel system of the robot 5 of FIG. 4 is omni wheels, the wheel system of the robot 7
of FIG. 5A is Mecanum wheels, the wheel system of the robot 6 of FIG. 5B is differential wheels,
and the wheel system of the robot 8 of FIG. 5C is helms.

In an embodiment, the point stabilization control system of FIG. 4 further includes a cross
sliding table adjustable mechanism 3. The mechanism is configured to adjust the position of the
robot after the robot reaches the target point so that the robot can operate the processing device

more precisely.
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The point stabilization control method for a mobile robot provided in this embodiment includes
acquiring the position of a target object; determining a first displacement of the robot relative to
the target object according to the position of the target object and the initial position of the robot;
determining the to-be-offset displacement of the robot according to the first displacement and a
second displacement of the target object relative to a target point and determining the target
motion rate and the target motion direction of the robot according to the to-be-offset
displacement and the mapping relation of the motion rate, the motion direction and the
to-be-offset displacement; determining the current position of the robot according to the target
motion rate and the target motion direction; and using the current position as the initial position
and returning to the steps from determining the first displacement of the robot relative to the
target object according to the position of the target object and the initial position of the robot to
determining the current position of the robot according to the target motion rate and the target
motion direction until the distance between the current position of the robot and the position of
the target point is less than the preset threshold. In this way, the control amount of the robot is
adjusted through closed-loop control so that point stabilization control is achieved and the

control precision is improved.

FIG. 6 is a flowchart of a point stabilization control method for a mobile robot according to
another embodiment. Based on the embodiment as shown in FIG. 1, the steps included in step
120 are described in detail in this embodiment. As shown in FIG. 6, the point stabilization
control method for a mobile robot provided in this embodiment includes the steps described

below.

In step 610, the position of a target object is acquired.

The technical principle and implementation process of step 610 are similar to those of step 110

and will not be repeated here.

In step 620, a first displacement of the robot relative to the target object is determined according

to the position of the target object and the initial position of the robot.

The technical principle and implementation process of step 620 are similar to those of step 120

and will not be repeated here.

In step 630, the to-be-offset position of the robot is determined according to the first

displacement and the second displacement.
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In an embodiment, the to-be-offset position of the robot is determined according to the vector

difference between the first displacement and the second displacement.

In step 640, the current position of the robot in the discretized artificial vector field is

determined according to the to-be-offset displacement.

The discretized artificial vector field is formed through discretization of an artificial vector field
constructed according to to-be-offset displacement which is determined for the first time and the
position of the target point. The position of the target point is an origin in the discretized

artificial vector field.

In an embodiment, FIG. 7A is a schematic diagram of the artificial vector field of the
embodiment as shown in FIG. 6. FIG. 7B is a schematic diagram of the discretized artificial
vector field of the embodiment as shown in FIG. 6. As shown in FIG. 7A, the artificial vector
field is constructed according to the to-be-offset position determined for the first time and the
position of the target point. The target point is set at the origin. The vector field is continuous.
Through discretization of the vector field, the discretized artificial vector field as shown in FIG.
7B is obtained. The artificial vector field equalizes the robot into particles. The robot may be
located at any position in the coordinate system. The potential function of the artificial vector
field is used to determine the vector corresponding to the robot and thus to determine the
direction of the forward motion of the robot. The controller is built using the artificial vector
field. It is assumed that the target point is attractive in the desired angular direction, and when
the robot deviates from this direction, an imaginary force enables the robot to automatically

moves towards this direction.

The to-be-offset position is the vector difference between the first displacement and the second
displacement. The to-be-offset position is substantially the vector difference between the robot
and the target point. In the discretized artificial vector field, the target point is the origin, so the
current position of the robot in the discretized artificial vector field can be determined according
to the position of the target point in the discretized artificial vector field and the to-be-offset

position.

In step 650, the target motion track sequence of the robot in the discretized artificial vector field
is determined according to the current position of the robot in the discretized artificial vector

field and the position of the target point.
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The target motion track sequence includes a plurality of motion track points.

In an embodiment, after the current position of the robot in the discretized artificial vector field
is determined, it is feasible to determine the target motion track sequence of the robot in the
discretized artificial vector field according to the current position and the position of the target

point.

In an embodiment, it is feasible to determine the actual deflection angle of the robot in the
discretized artificial vector field according to the current position of the robot in the discretized
artificial vector field and the mapping relation of the position of the robot in the discretized
artificial vector field and the deflection angle of the robot; and to determine the target motion

track sequence according to the actual deflection angle and the position of the target point.

In an embodiment, the mapping relation of the position of the robot in the discretized artificial

vector field and the deflection angle of the robot is determined according to empirical data.

In another embodiment, the mapping relation of the position of the robot in the discretized
artificial vector field and the deflection angle of the robot is determined according to a machine
learning algorithm. In this implementation, the mapping relation may be determined using a
machine learning algorithm. The learning process is as follows: an initial mapping is established;
point stabilization control of the robot is performed according to the mapping and by use of the
artificial vector field, the mapping is adjusted according to the error between the final position
of the robot and the position of the target point; and for the purpose of reducing the error, an
updated mapping is acquired, and with the updated mapping as the mapping, the step of the
"point stabilization control method" is performed again until the final error is less than the
preset error threshold. The finalized mapping is used as the mapping applied in the actual point

stabilization control process.

In the case where the mapping is determined according to machine learning, the determined
mapping relation of the position of the robot in the discretized artificial vector field and the
deflection angle of the robot is more accurate and the precision of point stabilization control is

further improved.

When the target motion track sequence is determined according to the actual deflection angle
and the position of the target point, it is feasible to determine the target motion track sequence

according to a preset algorithm of the discretized artificial vector field.
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In step 660, the first motion track point in the target motion track sequence in the direction away
from the origin is used as a subtarget point, and the target motion rate and the target motion
direction of the robot are determined according to the position of the subtarget point and the

current position of the robot in the discretized artificial vector field.

In an embodiment, a subtarget point is selected after the target motion track sequence is
determined. The subtarget point is the first motion track point in the target motion track
sequence in the direction away from the origin. In an embodiment, after the target motion track
sequence is determined, the positions of the motion track points included in the target motion

track sequence are also known.

Then the target motion rate and the target motion direction of the robot are determined
according to the position of the subtarget point and the current position of the robot in the
discretized artificial vector field. In this process, the target motion rate and the target motion
direction of the robot may be determined according to the position of the subtarget point and the
current position of the robot in the discretized artificial vector field by use of the preset

algorithm of the discretized artificial vector field.

In step 670, the current position of the robot is determined according to the target motion rate
and the target motion direction of the robot, and the current position is used as the initial
position and the process returns to step 620 until the distance between the current position of the

robot and the position of the target point is less than the preset threshold.

In this embodiment, the target motion track sequences determined by steps 620 through 650 are
different with the update of the current position of the robot. For the target motion track
sequence determined for each time, the first motion track point in the target motion track
sequence in the direction away from the origin is used as a subtarget point, and the target motion
rate and the target motion direction of the robot are determined according to the position of the

subtarget point and the current position of the robot in the discretized artificial vector field.

The process of determining the current position of the robot according to the target motion rate
and the target motion direction of the robot is the same as the process of step 120 and will not

repeated here.

The point stabilization control method for a mobile robot provided in this embodiment includes

determining the target motion track sequence of the robot in the discretized artificial vector field
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according to the current position of the robot in the discretized artificial vector field and the
position of the target point; and using the first motion track point in the target motion track
sequence in the direction away from the origin as a subtarget point and determining the target
motion rate and the target motion direction of the robot according to the position of the
subtarget point and the current position of the robot in the discretized artificial vector field. In
this way, in the process of point stabilization control, the first motion track point in the target
motion track sequence is used as a subtarget point, and the target motion rate and the target
motion direction of the robot are determined according to the position of the subtarget point and
the current position of the robot in the discretized artificial vector field. The target motion track
sequence is split so that a finer control is achieved and the precision of point stabilization

control is further improved.

FIG. 8 is a structure diagram of a point stabilization control apparatus for a mobile robot
according to this embodiment. As shown in FIG. 8, the point stabilization control apparatus for a
mobile robot provided in this embodiment includes an acquisition module 81 and a

determination module 82.

The acquisition module 81 is configured to acquire the position of a target object.

In an embodiment, the target object includes a first mounting plate and a second mounting plate,
which have a length greater than or equal to a preset length, where one end of the first mounting
plate and one end of the second mounting plate are fixedly connected to each other to form an
opening angle greater than a preset angle. The preset length is 12 cm and the preset angle is 120

degrees.

In an embodiment, the acquisition module 81 is configured to acquire the contour of an object
in a preset range by using a lidar sensor; and to determine the position of the target object when

it is determined that the contour of the object is the contour of the target object.

The determination module 82 is configured to determine a first displacement of the robot
relative to the target object according to the position of the target object and the initial position
of the robot; to determine the target motion rate and the target motion direction of the robot
according to the first displacement and a second displacement of the target object relative to a
target point; to determine the current position of the robot according to the target motion rate
and the target motion direction of the robot; and to use the current position as the initial position

and return to the steps from determining the first displacement of the robot relative to the target
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object according to the position of the target object and the current position of the robot to
determining the current position of the robot according to the target motion rate and the target
motion direction until the distance between the current position of the robot and the position of

the target point is less than the preset threshold.

In an embodiment, the determination module 82 is configured to determine the target motion
rate and the target motion direction of the robot according to the second displacement of the
target object relative to the target point and the first displacement. In an embodiment, the
to-be-offset position of the robot is determined according to the first displacement and the
second displacement, and the target motion rate and the target motion direction of the robot are
determined according to the to-be-offset position and the mapping relation of the motion rate,

the motion direction and the to-be-offset position.

In this embodiment, the robot uses any one of the following wheel systems: omni wheels,

differential wheels, Mecanum wheels and helms.

The point stabilization control apparatus for a mobile robot provided in this embodiment can
perform the point stabilization control method for a mobile robot provided in the embodiment as
shown in FIG. 1. The point stabilization control apparatus has function modules and beneficial

effects corresponding to the point stabilization control method.

FIG. 9 is a structure diagram of a point stabilization control apparatus for a mobile robot
according to another embodiment. Based on the embodiment as shown in FIG 8, the
submodules included in the determination module 82 are described in detail in this embodiment.
As shown in FIG. 9, in this embodiment, the determination module 82 determines the target
motion rate and the target motion direction of the robot after the determination according to the
second displacement of the target object relative to a target point and the first displacement, and
the determination module 82 includes a first determination submodule 821, a second
determination submodule 822, a third determination submodule 823 and a fourth determination

submodule 824.

The first determination submodule 821 is configured to determine the to-be-offset position of

the robot according to the first displacement and the second displacement.

The second determination submodule 822 is configured to determine the current position of the

robot in the discretized artificial vector field according to the to-be-offset position.
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The discretized artificial vector field is formed through discretization of an artificial vector field
constructed according to the first determined to-be-offset position and the position of the target

point and the position of the target point is the origin in the discretized artificial vector field.

The third determination submodule 823 is configured to determine the target motion track
sequence of the robot in the discretized artificial vector field according to the current position of

the robot in the discretized artificial vector field and the position of the target point.

The target motion track sequence includes a plurality of motion track points.

In an embodiment, the third determination submodule 823 is configured to determine the actual
deflection angle of the robot in the discretized artificial vector field according to the current
position of the robot in the discretized artificial vector field and the mapping relation of the
position of the robot in the discretized artificial vector field and the deflection angle of the robot;
and to determine the target motion track sequence according to the actual deflection angle and

the position of the target point.

The mapping relation of the position of the robot in the discretized artificial vector field and the
deflection angle of the robot is configured to be determined according to empirical data or a

machine learning algorithm.

The fourth determination submodule 824 is configured to use the first motion track point in the
target motion track sequence in the direction away from the origin as a subtarget point and to
determine the target motion rate and the target motion direction of the robot according to the
position of the subtarget point and the current position of the robot in the discretized artificial

vector field.

The point stabilization control apparatus for a mobile robot provided in this embodiment can
perform the point stabilization control method for a mobile robot provided in the embodiment as
shown in FIG. 6. The point stabilization control apparatus has function modules and beneficial

effects corresponding to the point stabilization control method.

FIG. 10 is a structure diagram of an electronic device according to this embodiment. As shown
in FIG 10, the electronic device includes a processor 70 and a memory 71. In the electronic
device, one or more processors 70 are provided. FIG. 10 uses an example in which one

processor 70 is provided. In the electronic device, the processor 70 and the memory 71 may be
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connected by a bus or connected in other manners. FIG. 10 uses an example in which a bus is

used.

As a computer-readable storage medium, the memory 71 is configured to store a software
program, a computer-executable program and a module such as a program instruction and a
module (for example, the acquisition module 81 and the determination module 82 in the point
stabilization control apparatus for a mobile robot) corresponding to the point stabilization
control method for a mobile robot of this embodiment. The processor 70 executes the software
program, instruction and module stored in the memory 71 to perform function applications and
data processing of the electronic device, that is, to implement the point stabilization control

method for a mobile robot.

The memory 71 may include a program storage region and a data storage region, where the
program storage region may store an operating system and an application program required by
at least one function while the data storage region may store data created depending on use of a
terminal. In addition, the memory 71 may include a high-speed random access memory and a
nonvolatile memory, such as at least one disk memory, a flash memory or other nonvolatile
solid-state memories. In some embodiments, the memory 71 may further include a memory
disposed remote from the processor 70. The remote memory may be connected to a
device/terminal/server via a network. Examples of the preceding network include, but are not
limited to, the Internet, an intranet, a local area network, a mobile communication network or a

combination thereof.

This embodiment further provides a storage medium containing a computer-executable
instruction that, when executed by a computer processor, implements a point stabilization

control method for a mobile robot.

The method includes acquiring the position of a target object; determining a first displacement
of the robot relative to the target object according to the position of the target object and the
initial position of the robot; determining the to-be-offset displacement of the robot according to
the first displacement and a second displacement of the target object relative to a target point
and determining the target motion rate and the target motion direction of the robot according to
the to-be-offset displacement and the mapping relation of the motion rate, the motion direction
and the to-be-offset displacement; determining the current position of the robot according to the
target motion rate and the target motion direction; and using the current position as the initial

position and returning to the step of determining the first displacement of the robot relative to
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the target object according to the position of the target object and the initial position of the robot
to the step of determining the current position of the robot according to the target motion rate
and the target motion direction until the distance between the current position of the robot and

the position of the target point is less than the preset threshold.

Of course, the computer-executable instruction contained in the storage medium provided in this
embodiment is not limited to operations of the preceding point stabilization control method for a
mobile robot and may cause the processor to perform operations of a point stabilization control

method for a mobile provided in other embodiments.

From the description of embodiments, it will be apparent to those skilled in the art that the
present disclosure may be implemented by means of software and necessary general-purpose
hardware or may be implemented by hardware. The computer software product may be stored in
a computer-readable storage medium such as a read-only memory (ROM), a random access
memory (RAM), a flash memory, a hard disk or an optical disk. The computer software product
includes instructions configured to cause a device (which may be a network device such as a
personal computer or a server) to perform the point stabilization control method for a mobile

robot described in the preceding embodiments.

It is to be noted that in the embodiments of the point stabilization control apparatus for a mobile
robot, the included units and modules are divided only according to functional logic but are not
limited to this division, and these units and modules may be divided in any manner as long as
corresponding functions can be achieved; moreover, the names of the functional units are for the
purpose of differentiation between the functional units and are not intended to limit the scope of

the present application.
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What is claimed is

1. A point stabilization control method for a mobile robot, comprising:

acquiring a position of a target object;

determining a first displacement of the robot relative to the target object according to the
position of the target object and an initial position of the robot;

determining a to-be-offset displacement of the robot according to the first displacement and a
second displacement of the target object relative to a target point, and determining a target
motion rate and a target motion direction of the robot according to the to-be-offset displacement
and a mapping relation of a motion rate, a motion direction and the to-be-offset displacement;

determining a current position of the robot according to the target motion rate and the target

motion direction; and

using the current position as the initial position and returning to the steps from determining the
first displacement of the robot relative to the target object according to the position of the target
object and the initial position of the robot to determining the current position of the robot
according to the target motion rate and the target motion direction until a distance between the

current position of the robot and a position of the target point is less than a preset threshold.

2. The method of claim 1, wherein the step of determining the to-be-offset displacement of the
robot according to the first displacement and the second displacement of the target object
relative to the target point, and determining the target motion rate and the target motion
direction of the robot according to the to-be-offset displacement and the mapping relation of the
motion rate, the motion direction and the to-be-offset displacement comprises:

determining the to-be-offset displacement of the robot according to the first displacement and
the second displacement;

determining a current position of the robot in a discretized artificial vector field according to the
to-be-offset displacement, wherein the discretized artificial vector field is formed through
discretizing an artificial vector field constructed according to a to-be-offset displacement which
is determined for the first time and the position of the target point, and the position of the target

point is an origin in the discretized artificial vector field;

determining a target motion track sequence of the robot in the discretized artificial vector field
according to the current position of the robot in the discretized artificial vector field and the

position of the target point, wherein the target motion track sequence comprises a plurality of
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motion track points; and

using a first motion track point in the target motion track sequence in a direction away from the
origin as a subtarget point, and determining the target motion rate and the target motion
direction of the robot according to a position of the subtarget point and the current position of

the robot in the discretized artificial vector field.

3. The method of claim 2, wherein the step of determining the target motion track sequence of
the robot in the discretized artificial vector field according to the current position of the robot in

the discretized artificial vector field and the position of the target point comprises:

determining an actual deflection angle of the robot in the discretized artificial vector field
according to the current position of the robot in the discretized artificial vector field and a
mapping relation between a position of the robot in the discretized artificial vector field and a

deflection angle of the robot; and

determining the target motion track sequence according to the actual deflection angle and the
position of the target point.

4. The method of claim 3, wherein the mapping relation between the position of the robot in the
discretized artificial vector field and the deflection angle of the robot is configured to be

determined according to empirical data; or

the mapping relation between the position of the robot in the discretized artificial vector field
and the deflection angle of the robot is configured to be determined according to a machine
learning algorithm.

5. The method of any one of claims 1 to 4, wherein the target object comprises a first mounting
plate and a second mounting plate which have a length greater than or equal to a preset length,
wherein one end of the first mounting plate and one end of the second mounting plate are

fixedly connected to each other to form an opening angle greater than a preset angle.

6. The method of any one of claims 1 to 4, wherein the preset length is 12 cm and the preset
angle is 120 degrees.

7. The method of any one of claims 1 to 4, wherein the step of acquiring the position of the
target object comprises acquiring a contour of an object in a preset range by using a lidar sensor;
and

determining a position of the object as the position of the target object in response to

determining that the contour of the object is a contour of the target object.
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8. The method of any one of claims 1 to 4, wherein the offset displacement is a vector difference

between the first displacement and the second displacement.

9. The method of any one of claims 1 to 8, wherein the robot uses any one of the following

wheel system:

omni wheels, differential wheels, Mecanum wheels and helms.

10. A point stabilization control apparatus for a mobile robot, comprising:

an acquisition module, which is configured to acquire a position of a target object; and

a determination module, which is configured to determine a first displacement of the robot
relative to the target object according to the position of the target object and a current position
of the robot; to determine a to-be-offset displacement of the robot according to the first
displacement and a second displacement of the target object relative to a target point and
determine a target motion rate and a target motion direction of the robot according to the
to-be-offset displacement and a mapping relation of a motion rate, a motion direction and the
to-be-offset displacement; to determine the current position of the robot according to the target
motion rate and the target motion direction; and to use the current position as the initial position
and return to the steps from determining the first displacement of the robot relative to the target
object according to the position of the target object and the initial position of the robot to
determining the current position of the robot according to the target motion rate and the target
motion direction until a distance between the current position of the robot and a position of the

target point is less than a preset threshold.

11. An electronic device, comprising:

at least one processor; and

a memory, which is configured to store at least one program which, when executed by the at
least one processor, causes the at least one processor to perform the point stabilization control

method for a mobile robot of any one of claims 1 to 8.

12. A computer-readable storage medium, which is configured to store a computer program
which, when executed by a processor, perform the point stabilization control method for the

mobile robot of any one of claims 1 to 7.





