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SELF-MOVING ROBOT, OBSTACLE CROSSING METHOD, 

OBSTACLE CROSSING SYSTEM, AND COMPUTER READABLE 

STORAGE MEDIUM 

TECHNICAL FIELD 

[0001] The present application relates to a technical field of walking of a self-5 

moving robot, and more particularly, to a self-moving robot, an obstacle crossing 

method, an obstacle crossing system, and a computer readable storage medium. 

BACKGROUND 

[0002] With the development of artificial intelligence technologies, various self-

moving robots with automatic mobile functions appear, such as a robot vacuum 10 

cleaner. The robot vacuum cleaner is an automatic household appliance, which 

may be used to clean the floor instead of manually cleaning the floor. Generally, 

sundries on the floor are first sucked into a dust box and then the floor is cleaned. 

In the operation of a self-moving robot such as a robot vacuum cleaner, a sensor 

is generally used to sense an obstacle in front of the sensor, and a corresponding 15 

obstacle avoidance strategy is determined based on a type of obstacle, to complete 

a cleaning task with the highest efficiency. 

[0003] For example, when the sensor senses that there is an obstacle at a certain 

distance in front of the sensor, the self-moving robot moves backward and moves 

in another direction to pass the obstacle for a subsequent cleaning task. When the 20 

sensor senses that there is no obstacle in front of it, the self-moving robot will 

move forward all the way and perform a cleaning operation. 
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[0004] For another example, the robot vacuum cleaner has a certain obstacle 

avoidance capability. If a height of the obstacle is lower than a preset height, the 

robot vacuum cleaner may directly pass the obstacle. For a target obstacle whose 

height is higher than the preset height, the self-moving robot has improved to have 

an active obstacle crossing component, and the self-moving robot may activate 5 

the active obstacle crossing component at the obstacle to lift the robot vacuum 

cleaner, and improve the obstacle crossing capability of the robot vacuum cleaner 

to pass the target obstacle. 

[0005] The patent application CN111142526A discloses a method for 

determining an obstacle type and an obstacle crossing strategy, but does not 10 

disclose an obstacle crossing method of a self-moving robot having an active 

obstacle crossing component. It is time-consuming to activate the active obstacle 

crossing component to pass the target obstacle, and thus cleaning efficiency is 

reduced. During the crossing process, the robot vacuum cleaner may contact, 

collide, and friction with the target obstacle, and may cause wear and tear to the 15 

robot vacuum cleaner, thereby reducing the service life of the robot. However, for 

a region behind the target obstacle, the cleaning task is not necessarily urgent, and 

it is not required to clean the region every time. In general, a comprehensive 

consideration is required for the frequency at which the active obstacle crossing 

component is activated or not required to be activated by the self-moving robot to 20 

pass the obstacle. 

[0006] Therefore, whether the self-moving robot having the active obstacle 

crossing component needs to activate the active obstacle crossing component and 

whether the self-moving robot needs to pass the target obstacle to clean the target 
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region are problems to be comprehensively considered, and there is a need for the 

obstacle crossing method for improving the cleaning efficiency and reducing the 

wear and tear of the self-moving robot. 

SUMMARY 

[0007] In view of this, the present application provides a self-moving robot, an 5 

obstacle crossing method, an obstacle crossing system, and a computer-readable 

storage medium, which may reduce the number of times the self-moving robot 

activates an active obstacle crossing component and the number of times the self-

moving robot crosses over the first type of obstacle and/or the second type of 

obstacle, may improve the cleaning efficiency, and may extend the service life of 10 

the self-moving robot. 

[0008] In an aspect, the present application provides an obstacle crossing 

method of a self-moving robot including an active obstacle crossing component 

and configured to perform a cleaning task based on a preset cleaning frequency. 

The obstacle crossing method includes: identifying a type of an obstacle, and 15 

determining whether the obstacle is a first type of obstacle or a second type of 

obstacle according to a height rule, wherein a height of the first type of obstacle 

is less than a first height, and a height of the second type of obstacle is greater 

than the first height and less than a second height; obtaining a first obstacle 

crossing frequency corresponding to the first type of obstacle, crossing over or 20 

not crossing over the first type of obstacle based on the first obstacle crossing 

frequency, and cleaning a first target region behind the first type of obstacle in the 

case that the self-moving robot crosses over the first type of obstacle, or 

continuing to perform the cleaning task in the case that the self-moving robot does 
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not cross over the first type of obstacle, wherein the first obstacle crossing 

frequency is less than or equal to the preset cleaning frequency; and obtaining a 

second obstacle crossing frequency corresponding to the second type of obstacle, 

crossing over or not crossing over the second type of obstacle based on the second 

obstacle crossing frequency, and cleaning a second target region behind the 5 

second type of obstacle in the case that the self-moving robot crosses over the 

second type of obstacle, or continuing to perform the cleaning task in the case that 

the self-moving robot does not cross over the second type of obstacle, wherein the 

second obstacle crossing frequency is less than or equal to the preset cleaning 

frequency, to reduce a number of times the self-moving robot activates an active 10 

obstacle crossing component and a number of times the self-moving robot crosses 

over the second type of obstacle.  

[0009] In some embodiments of the present application, the first obstacle 

crossing frequency is a frequency at which the self-moving robot directly crosses 

over the first type of obstacle, and the second obstacle crossing frequency is a 15 

frequency at which the self-moving robot crosses over the second type of obstacle 

by using the active obstacle crossing component, so that the self-moving robot 

performs different obstacle crossing strategies on the first type of obstacle and the 

second type of obstacle, respectively.  

[0010] In some embodiments of the present application, the first height is a 20 

maximum height of the obstacle that the self-moving robot crosses over in the 

case that the active obstacle crossing component is not activated, and the second 

height is a maximum height of the obstacle that the self-moving robot crosses 

over in the case that the active obstacle crossing component is activated.  
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[0011] In some embodiments of the present application, the first type of obstacle 

includes a plurality of first type of obstacles, each of the first type of obstacles has 

the corresponding first obstacle crossing frequency, the second type of obstacle 

includes a plurality of second type of obstacles, and each of the second type of 

obstacles has the corresponding second override frequency, to perform different 5 

obstacle crossing strategies for the different obstacles, respectively.  

[0012] In some embodiments of the present application, the second obstacle 

crossing frequency is less than the first obstacle crossing frequency, to reduce a 

number of times the self-moving robot crosses over the second type of obstacle 

and a number of times the active obstacle crossing component is activated.  10 

[0013] In some embodiments of the present application, the performing of the 

cleaning task in the case that the self-moving robot does not cross over the first 

type of obstacle includes: adding a first virtual wall corresponding to the first type 

of obstacle to a cleaning map corresponding to the cleaning task; and performing 

a first path planning based on the first virtual wall and a remaining portion of the 15 

cleaning task; and performing the remaining portion of the cleaning task based on 

the first path planning without crossing over the first type of obstacle, to improve 

cleaning efficiency.  

[0014] In some embodiments of the present application, the performing of the 

cleaning task in the case that the self-moving robot does not cross over the second 20 

type of obstacle includes: adding a second virtual wall corresponding to the 

second type of obstacle to a cleaning map corresponding to the cleaning task; 

performing a second path planning based on the second virtual wall and a 

remaining portion of the cleaning task; and performing the remaining portion of 
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the cleaning task based on the second path planning without crossing over the 

second type of obstacle, to improve cleaning efficiency.  

[0015] In some embodiments of the present application, the cleaning of the 

second target region behind the second type of obstacle in the case that the self-

moving robot crosses over the second type of obstacle includes: when moving to 5 

a position within a preset distance from the second type of obstacle, activating the 

active obstacle crossing component to raise a height of at least a portion of a 

bottom of the self-moving robot, to allow the self-moving robot to cross over the 

second type of obstacle having the height greater than the first height and less 

than the second height, thereby increasing a success rate in crossing obstacle.  10 

[0016] In some embodiments of the present application, a height of the first type 

of obstacle and a height of the second type of obstacle are determined by a 

structured light module in the self-moving robot by collecting point cloud data of 

the first type of obstacle and point cloud data of the second type of obstacle, 

respectively, to improve accuracy of determining the height of the first type of 15 

obstacle and the height of the second type of obstacle.  

[0017] In yet another aspect, the present application further provides an obstacle 

crossing system for a self-moving robot including an active obstacle crossing 

component. The obstacle crossing system includes: an identification module, 

configured to identify a type of an obstacle, and determine whether the obstacle 20 

is a first type of obstacle or a second type of obstacle according to a height rule, 

wherein a height of the first type of obstacle is less than a first height, and a height 

of the second type of obstacle is greater than the first height and less than a second 

height; a first obstacle crossing module, configured to obtain a first obstacle 
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crossing frequency corresponding to the first type of obstacle, allowing the self-

moving robot to cross over or not cross over the first type of obstacle based on 

the first obstacle crossing frequency and clean a first target region behind the first 

type of obstacle in the case that the self-moving robot crosses over the first type 

of obstacle, or continue to perform a cleaning task in the case that the self-moving 5 

robot does not cross over the first type of obstacle, wherein the first obstacle 

crossing frequency is less than or equal to a preset cleaning frequency; and a 

second obstacle crossing module, configured to obtain a second obstacle crossing 

frequency corresponding to the second type of obstacle, allowing the self-moving 

robot to cross over or not to cross over the second type of obstacle based on the 10 

second obstacle crossing frequency and clean a second target region behind the 

second type of obstacle in the case that the self-moving robot crosses over the 

second type of obstacle, or continue to perform the cleaning task in the case that 

the self-moving robot does not cross over the second type of obstacle, wherein the 

second obstacle crossing frequency is less than or equal to the preset cleaning 15 

frequency, to reduce a number of times the self-moving robot activates an active 

obstacle crossing component and a number of times the self-moving robot crosses 

over the second type of obstacle, wherein the preset cleaning frequency is a 

frequency at which the self-moving robot performs the cleaning task.  

[0018] In another aspect, the present application further provides a computer 20 

readable storage medium. The computer readable storage medium stores a 

computer program which, when executed by a processor, causes the processor to 

implement any of the obstacle crossing methods of the self-moving robot.  

[0019] In still another aspect, the present application further provides a self-
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moving robot including a memory and a processor, wherein a computer program 

is stored in the memory and the processor is configured to perform any of the 

obstacle crossing methods of the self-moving robot. 

[0020] Technical Effects: the present application provides a self-moving robot, 

an obstacle crossing method, an obstacle crossing system, and a computer-5 

readable storage medium. The self-moving robot includes an active obstacle 

crossing component and configured to perform a cleaning task based on a preset 

cleaning frequency, where the obstacle crossing method includes: identifying a 

type of an obstacle, and determining whether the obstacle is a first type of obstacle 

or a second type of obstacle according to a height rule, wherein a height of the 10 

first type of obstacle is less than a first height, and a height of the second type of 

obstacle is greater than the first height and less than a second height; obtaining a 

first obstacle crossing frequency corresponding to the first type of obstacle, 

crossing over or not crossing over the first type of obstacle based on the first 

obstacle crossing frequency, and cleaning a first target region behind the first type 15 

of obstacle in the case that the self-moving robot crosses over the first type of 

obstacle, or continuing to perform the cleaning task in the case that the self-

moving robot does not cross over the first type of obstacle, wherein the first 

obstacle crossing frequency is less than or equal to the preset cleaning frequency; 

and obtaining a second obstacle crossing frequency corresponding to the second 20 

type of obstacle, crossing over or not crossing over the second type of obstacle 

based on the second obstacle crossing frequency, and cleaning a second target 

region behind the second type of obstacle in the case that the self-moving robot 

crosses over the second type of obstacle, or continuing to perform the cleaning 
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task in the case that the self-moving robot does not cross over the second type of 

obstacle, wherein the second obstacle crossing frequency is less than or equal to 

the preset cleaning frequency, to reduce a number of times the self-moving robot 

activates an active obstacle crossing component and a number of times the self-

moving robot crosses over the second type of obstacle.  5 

[0021] The present application comprehensively considers the crossing of the 

obstacle and the cleaning of the target region, to reduce the number of crossing 

over the second type of obstacle, reduce the number of activating the active 

obstacle crossing component, reduce the wear and tear on the self-moving robot 

due to the crossing of the obstacle, and increase the service life of the active 10 

obstacle crossing component and the self-moving robot. Since the active obstacle 

crossing component may take a certain amount of time, the present application 

may further save the cleaning time and improve the cleaning efficiency.  

[0022] Other features and aspects of the present application will become 

apparent from the following detailed description of exemplary embodiments with 15 

reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] The accompanying drawings, which are included in and form a part of 

the specification, illustrate exemplary embodiments, features, and aspects of the 

present application together with the description and serve to explain the 20 

principles of the present application.  

[0024] FIG. 1 is a hardware block diagram of a computer terminal for an 

obstacle crossing method of a self-moving robot according to an embodiment of 

the present application.  
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[0025] FIG. 2 is a flow chart of an obstacle crossing method of a self-moving 

robot according to an embodiment of the present application.  

[0026] FIG. 3 is a flow chart of another obstacle crossing method of a self-

moving robot according to an embodiment of the present application.  

[0027] FIG. 4 is a flow chart of yet another obstacle crossing method of a self-5 

moving robot according to an embodiment of the present application.  

[0028] FIG. 5 is a schematic block diagram of an obstacle crossing system for a 

self-moving robot according to an embodiment of the present application. 

DETAILED DESCRIPTION 

[0029] Various exemplary embodiments, features, and aspects of the present 10 

application will be described in detail below with reference to the accompanying 

drawings. Same reference numerals in the accompanying drawings indicate 

elements of the same or similar function. Although various aspects of the 

embodiments are shown in the accompanying drawings, the accompanying 

drawings are not necessarily drawn to scale unless otherwise indicated. 15 

[0030] The word “exemplary” as used herein means “serving as an example, an 

embodiment, or illustration”. Any embodiment described herein as “exemplary” 

is not necessarily to be construed as superior to or better than other embodiments. 

[0031] The same or similar reference numerals in the accompanying drawings 

of the embodiments of the present application correspond to same or similar 20 

components. In the description of the present application, it is to be understood 

that orientations or position relationships indicated by the terms "upper", "lower", 

"left", "right", "inner", "outer", etc., are based on orientations or position 

relationships shown in the accompanying drawings. The terms are used to 
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facilitate and simplify the description of the present application, but not to indicate 

or imply that devices or elements referred to herein are required to have specific 

orientations or be constructed or operate in specific orientations. Accordingly, the 

terms describing the position relationships in the accompanying drawings are for 

illustrative purposes only and are not to be construed as limiting the present 5 

application. The particular meanings of the above terms may be understood by 

one of ordinary skill in the art in accordance with specific circumstances. 

[0032] It should be noted that, in this context, the terms "comprise" "include" or 

any other variation thereof, are intended to cover a non-exclusive inclusion, such 

that a process, article, or apparatus that includes a set of elements includes not 10 

only those elements but also other elements not expressly listed, or further 

includes elements inherent to such process, article, or apparatus. Without further 

limitations, an element defined by the phrase “include a...” does not preclude the 

existence of another identical element in the process, article, or apparatus 

including that element.  15 

[0033] It should be noted that the terms "first", "second", etc., in the 

specification, claims, and the accompanying drawings of the present application 

are used to distinguish between similar objects and do not be used to describe a 

particular order or sequence. 

[0034] In addition, numerous specific details are set forth in the following 20 

detailed description to better illustrate the present application. It will be 

appreciated by those skilled in the art that the present application may be practiced 

without certain specific details. In some instances, methods, means, elements, and 

circuits well known to those skilled in the art have not been described in detail to 
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help emphasize the concept of the present application. 

[0035] Method embodiments according to some embodiments of the present 

application may be executed in a computer terminal or similar computing 

apparatus. FIG. 1 is a hardware block diagram of a computer terminal for an 

obstacle crossing method of a self-moving robot according to an embodiment of 5 

the present application. As shown in FIG. 1, the computer terminal may include a 

processing apparatus of one or more (only one shown in FIG. 1) processors 102 

(the processors 102 may include, but are not limited to, a microprocessor unit 

(MPU) or a programmable logic device (PLD), etc.) and a memory 104 for storing 

data. Alternatively, the computer terminal may further include a transmission 10 

device 106 for communication functions and an input/output device 108. It will 

be appreciated by those skilled in the art that the configuration shown in FIG. 1 is 

merely illustrative and does not limit the configuration of the computer terminal 

described above. For example, the computer terminal may further include more 

or fewer assemblies than shown in FIG. 1, or have a different configuration of 15 

functions equivalent to the functions shown in FIG. 1 or more than the functions 

shown in FIG. 1.  

[0036] The memory 104 may be configured to store computer programs, for 

example, software programs and modules of application software, such as the 

computer program corresponding to the obstacle crossing method in an 20 

embodiment of the present application. The processor 102 may be configured to 

execute various functional applications and data processing by running the 

computer program stored in the memory 104, i.e., implementing the above-

described method. The memory 104 may include high speed random access 
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memory. The memory 104 may further include non-volatile memory, such as one 

or more magnetic storage apparatuses, flash memory, or other non-volatile solid 

state memory. In some examples, the memory 104 may further include a memory 

disposed remotely relative to the processor 102, which may be connected to the 

computer terminal via a network. Examples of such a network include, but are not 5 

limited to, the Internet, an enterprise intranet, a local area network, a mobile 

communication network, and combinations thereof. 

[0037] The transmission device 106 is configured to receive or transmit data via 

a network. Specific examples of the network described above may include a 

wireless network provided by a communication provider of the computer terminal. 10 

In an example, the transmission device 106 includes a network interface controller 

(NIC), which may be connected to other network devices via a base station to 

communicate with the Internet. In an example, the transmission device 106 may 

be a radio frequency (RF) module for wirelessly communicating with the Internet. 

[0038] In the process of performing a cleaning task on a preset region, a travel 15 

path of the self-moving robot may traverse the whole region to be cleaned to 

improve the cleaning effect, and not miss a portion of the region to be cleaned. 

For example, the self-moving robot may clean a room by using a “snake”-shaped 

cleaning path.  

[0039] The self-moving robot may clean the preset region based on a preset 20 

cleaning frequency. The preset cleaning frequency f is a cleaning frequency of the 

self-moving robot for the preset region. The user may set a cleaning number of 

times P for the self-moving robot to clean the preset region within a certain task 

time period T. The preset cleaning frequency f is the cleaning number of times P 
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divided by the task time period T. For example, if the task period T is one day and 

the self-moving robot cleans the preset region one time every day, the preset 

cleaning frequency f is one. For another example, if the task period T is two days 

and the self-moving robot cleans the preset region once every two days, the preset 

cleaning frequency f is 0.5. 5 

[0040] The preset cleaning frequency may be predetermined by the user before 

the cleaning, may be adjusted in the cleaning process by the self-moving robot 

based on an actual condition, or may be reset by the user after one cleaning and 

before the next cleaning starts. The preset cleaning frequencies corresponding to 

different preset regions may be identical or different. The user may predetermine 10 

the preset cleaning frequency based on personal preferences and actual conditions. 

The user may determine the preset cleaning frequency based on the degree of 

susceptibility to dirt in the preset region, and the higher the degree of 

susceptibility to dirt is, the higher the preset cleaning frequency is. The user may 

determine the preset cleaning frequency based on whether the user frequently 15 

arrives at the preset region, and the higher the frequency at which the user arrives 

at the preset region, the higher the preset cleaning frequency. 

[0041] During the cleaning process, an obstacle may occur on the travel path of 

the self-moving robot. The self-moving robot may need to pass the obstacle to 

complete the remaining portion of the cleaning task to complete the cleaning task. 20 

In response to such a situation, the present application provides an obstacle 

crossing method of the self-moving robot. The obstacle crossing method may be 

performed by the self-moving robot.  

[0042] The self-moving robot has an active obstacle crossing component that 
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may improve the obstacle crossing capability of the self-moving robot. The self-

moving robot itself has a certain obstacle crossing capability without activating 

the active obstacle crossing component, and may cross over an obstacle of a 

certain height, for example, an obstacle having a height of no more than 3cm, such 

as no more than 2cm, no more than 1cm, or the like. In the case of activating the 5 

active obstacle crossing component, the self-moving robot may be raised as a 

whole by the active obstacle crossing component, so that the self-moving robot 

may cross over an obstacle having a higher height than the above certain height, 

for example, may cross over an obstacle having a height of no more than 5cm, 

such as no more than 4cm, no more than 3.5cm, or the like, and the active obstacle 10 

crossing component improves the obstacle crossing capability of the self-moving 

robot. 

[0043] FIG. 2 is a flow chart of an obstacle crossing method of a self-moving 

robot according to an embodiment of the present application. The obstacle 

crossing method may be performed by the self-moving robot. As shown in FIG. 15 

2, in the present embodiment, the obstacle crossing method may include steps 

S202-S206. 

[0044] At Step S202, a type of the obstacle is identified, and it is determined 

whether the obstacle is a first type of obstacle or a second type of obstacle 

according to a height rule. A height of the first type of obstacle is less than a first 20 

height, and a height of the second type of obstacle is greater than the first height 

and less than a second height. 

[0045] Optionally, in the case that the active obstacle crossing component is not 

activated, a maximum height of the obstacle that the self-moving robot may cross 
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over is the first height. A maximum height of the obstacle that the self-moving 

robot may cross over in the case that the active obstacle crossing component is 

activated is the second height. The second height is greater than the first height. 

[0046] Specifically, because the height of the first type of obstacle is less than 

the first height, the first type of obstacle may be an obstacle that the self-moving 5 

robot may cross over when the active obstacle crossing component is not activated. 

Because the height of the second type of obstacle is greater than the first height 

and less than the second height, the second type of obstacle may be an obstacle 

that the self-moving robot may cross over when the active obstacle crossing 

component is activated. 10 

[0047] In some embodiments, the number of the first type of obstacles may be 

one or more, and the different first type of obstacles may have the same height or 

different heights. The number of the second type of obstacles may be one or more, 

and the different second type of obstacles may have the same height or different 

heights. 15 

[0048] Optionally, the height of the first type of obstacle and the height of the 

second type of obstacle are determined by a structured light module in the self-

moving robot by collecting point cloud data of the first type of obstacle and point 

cloud data of the second type of obstacle, respectively, to improve accuracy of 

determining the height of the first type of obstacle and the height of the second 20 

type of obstacle. 

[0049] Specifically, after the structured light module collects the information of 

the obstacle on the travel path of the autonomous mobile device to obtain an 

ambient image. Various processes may be performed on the ambient image to 
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extract the point cloud data of the obstacle from the ambient image. The self-

moving robot may determine the height of the obstacle based on the point cloud 

data of the obstacle. In some embodiments, the obstacle is a step type of obstacle 

having a certain height. The type of obstacle may include, but is not limited to, 

steps, bump obstacles, or the like. 5 

[0050] In some embodiments, the structured light module includes a camera 

module and a line laser emitter. During traveling, the self-moving robot may 

control the line laser emitter to externally emit a line laser light that may be 

reflected back when the line laser light is emitted into an object in a region in front 

of the self-moving robot. Meanwhile, the self-moving robot may collect the 10 

ambient image in the region in front of the self-moving robot. During this period, 

if an obstacle is detected by using the line laser light in the region in front of the 

self-moving robot, a laser line segment may be formed on the surface of the 

obstacle, and the laser line segment may be collected by the camera module. That 

is, the ambient image collected by the camera module includes the laser line 15 

segment formed after the line laser light emitted by the line laser emitter is emitted 

into an object. 

[0051] A large number of pixels on the laser line segment in the ambient image 

may form the point cloud data of the obstacle corresponding to terrain (the point 

cloud data of the first type of obstacle and the point cloud data of the second type 20 

of obstacle). The self-moving robot may further determine the height of the 

obstacle based on the point cloud data of the obstacle. The method of determining 

the height of the obstacle based on the point cloud data of the obstacle is not 

limited to the present application. For example, the self-moving robot may input 
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the point cloud data into a deep learning model to determine the height of the 

obstacle.  

[0052] After determining the height of the obstacle, the self-moving robot may 

determine whether the obstacle is the first type of obstacle or the second type of 

obstacle based on the height rule. The height rule may be as follows: if the height 5 

of the obstacle is less than the first height, the self-moving robot determines that 

the obstacle is the first type of obstacle; or if the height of the obstacle is greater 

than the first height and less than the second height, the self-moving robot 

determines that the obstacle is the second type of obstacle.  

[0053] In some embodiments, the height rule may be as follows: if the height of 10 

the obstacle is greater than the second height, the self-moving robot determines 

that the obstacle is a third type of obstacle. The self-moving robot cannot cross 

over the third type of obstacle even if the active obstacle crossing component is 

activated. The self-moving robot may bypass or avoid the third type of obstacle 

to complete the remaining portion of the cleaning task.  15 

[0054] At Step S204, a first obstacle crossing frequency corresponding to the 

first type of obstacle is obtained, and the self-moving robot crosses over or does 

not cross over the first type of obstacle based on the first obstacle crossing 

frequency. A first target region behind the first type of obstacle is cleaned in the 

case that the self-moving robot crosses over the first type of obstacle. The self-20 

moving robot continues to perform the cleaning task in the case that the self-

moving robot does not cross over the first type of obstacle. The first obstacle 

crossing frequency is less than or equal to the preset cleaning frequency. 

[0055] At Step S206, a second obstacle crossing frequency corresponding to the 
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second type of obstacle is obtained, and the self-moving robot crosses over or 

does not cross over the second type of obstacle based on the second obstacle 

crossing frequency. A second target region behind the second type of obstacle is 

cleaned in the case that the self-moving robot crosses over the second type of 

obstacle. The self-moving robot continues to perform the cleaning task in the case 5 

that the self-moving robot does not cross over the second type of obstacle. The 

second obstacle crossing frequency is less than or equal to the preset cleaning 

frequency. The number of times the self-moving robot activates the active 

obstacle crossing component and the number of times the self-moving robot 

crosses over the second type of obstacle are reduced.  10 

[0056] The self-moving robot may encounter the obstacle (the first type of 

obstacle or the second type of obstacle) when performing the cleaning task. The 

self-moving robot needs to cross over the obstacle to clean the target region (the 

first target region or the second target region) behind the obstacle. However, when 

the self-moving robot crosses over the obstacle, the self-moving robot contacts, 15 

collides, and frictions with the obstacle, and a process of crossing over the 

obstacle causes a certain amount of wear and tear on the self-moving robot, 

thereby reducing the service life thereof. 

[0057] On the other hand, when the self-moving robot crosses over the second 

type of obstacle, it is necessary to activate the active obstacle crossing component. 20 

Activating the active obstacle-crossing component consumes a certain amount of 

time, thereby increasing the cleaning time, causing the wear and tear on the active 

obstacle crossing component, and reducing the service life of the active obstacle 

crossing component. The cleaning of the target region does not need to be 
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performed in each task period. Therefore, the obstacle crossing strategy may be 

optimized. When the self-moving robot encounters the obstacle on one occasion, 

the self-moving robot does not cross over the obstacle and does not clean the 

target region. When the obstacle is encountered another time, the self-moving 

robot crosses over the obstacle and cleans the target region. Therefore, the number 5 

of obstacle crossing of the self-moving robot and the number of activations of the 

active obstacle crossing component are overall reduced, and the service life of the 

self-moving robot and the active obstacle crossing component are increased, 

while taking into account the cleaning of the target region.  

[0058] Optionally, the first obstacle crossing frequency is a frequency at which 10 

the self-moving robot directly crosses over the first type of obstacle, and the 

second obstacle crossing frequency is a frequency at which the self-moving robot 

crosses over the second type of obstacle by using the active obstacle crossing 

component, so that the self-moving robot performs different obstacle crossing 

strategies on the first type of obstacle and the second type of obstacle, respectively. 15 

[0059] The direct crossing over the first type of obstacle may be understood as 

the self-moving robot moving directly forward by the driving power of its own 

driving wheels to cross over the first type of obstacle without activating the active 

obstacle crossing component. 

[0060] In some embodiments, the first obstacle crossing frequency f1 is the 20 

number of times P1 the self-moving robot crosses over the first type of obstacle 

within a certain task period T1. The first obstacle crossing frequency f1 is the 

number of times P1 divided by the task time period T1. If the task period T1 is 

one day and the number of times the self-moving robot crosses over the first type 
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of obstacle every day is one, the first obstacle crossing frequency f1 is one. If the 

task period T1 is three days and the number of times the self-moving robot crosses 

over the first type of obstacle every three days is one, the preset first obstacle 

crossing frequency f1 is 1/3. 

[0061] In other embodiments, the first obstacle crossing frequency is a ratio of 5 

a number of times the self-moving robot crosses over the first type of obstacle to 

a number of times the self-moving robot encounters the first type of obstacle. 

Encountering the first type of obstacle may be understood as the self-moving 

robot encountering the first type of obstacle on the travel path thereof while 

performing the cleaning task.  10 

[0062] If the self-moving robot performs one crossing over the first type of 

obstacle every two times it encounters the first type of obstacle, the first obstacle 

crossing frequency is 1/2. If the self-moving robot performs one crossing over the 

first type of obstacle every three times it encounters the first type of obstacle, the 

first obstacle crossing frequency is 1/3.  15 

[0063] In some embodiments, the second obstacle crossing frequency f2 is the 

number of times P2 the self-moving robot crosses over the second type of obstacle 

within a certain task period T2. If the task period T2 is one day and the number 

of times the self-moving robot crosses over the second type of obstacle every day 

is one, the second obstacle crossing frequency f2 is one. If the task period T2 is 20 

three days and the number of times the self-moving robot crosses over the second 

type of obstacle every three days is one, the second obstacle crossing frequency 

is 1/3. 

[0064] In other embodiments, the second obstacle crossing frequency is a ratio 
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of a number of times the self-moving robot crosses over the second type of 

obstacle to a number of times the self-moving robot encounters the second type 

of obstacle. Encountering the second type of obstacle may be understood as the 

self-moving robot encountering the second type of obstacle on the travel path 

thereof while performing the cleaning task.  5 

[0065] If the self-moving robot performs one crossing over the second type of 

obstacle every two times it encounters the second type of obstacle, the second 

obstacle crossing frequency is 1/2. If the self-moving robot performs one crossing 

over the second type of obstacle every three times it encounters the second type 

of obstacle, the second obstacle crossing frequency is 1/3.  10 

[0066] The first obstacle crossing frequency and/or the second obstacle crossing 

frequency may be preset by the user in the self-moving robot, or may be 

dynamically adjusted based on the actual conditions. 

[0067] In some embodiments, the first obstacle crossing frequency is less than 

or equal to the preset cleaning frequency, and the self-moving robot may or may 15 

not cross over the first type of obstacle based on the first obstacle crossing 

frequency. The self-moving robot may clean the first target region behind the first 

type of obstacle in the case of crossing over the first type of obstacle. The self-

moving robot continues to perform the cleaning task in the case that the self-

moving robot does not cross over the first type of obstacle. 20 

[0068] For example, the first obstacle crossing frequency is 1/3. If the self-

moving robot last traveled over the first type of obstacle two days ago, the self-

moving robot does not cross over the first type of obstacle at this time, bypasses 

the first type of obstacle, and continues to perform the cleaning task. If the self-
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moving robot last crossed over the first type of obstacle three days ago, the self-

moving robot crosses over the first type of obstacle at this time and cleans the first 

target region.  

[0069] For another example, if the first obstacle crossing frequency is 1/3, and 

the number of times the self-moving robot has encountered the first obstacle is 5 

two after the self-moving robot crossed over the first obstacle last time, the self-

moving robot bypasses the first type of obstacle at this time without crossing over 

the first obstacle and continues to perform the cleaning task. The number of times 

the self-moving robot has encountered the first obstacle is three (including this 

time) after the self-moving robot crossed over the first obstacle last time, and the 10 

self-moving robot crosses over the first type of obstacle at this time and cleans 

the first target region. 

[0070] The technical effect of an embodiment of the present application is as 

follows: the self-moving robot crosses over the first type of obstacle based on the 

first obstacle crossing frequency, and the self-moving robot may clean the first 15 

target region behind the first obstacle. When the first obstacle crossing frequency 

is less than the preset cleaning frequency, the number of times the self-moving 

robot crosses over the first type of obstacle may be reduced, the wear and tear of 

the self-moving robot generated in the process of crossing over the first type of 

obstacle may be reduced, and the service life of the self-moving robot may be 20 

increased. 

[0071] In some embodiments, the second obstacle crossing frequency is less 

than the preset cleaning frequency, and the self-moving robot may or may not 

cross over the first type of obstacle based on the second obstacle crossing 
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frequency. The self-moving robot may clean the second target region after the 

second type of obstacle in the case that the self-moving robot crosses over the 

second type of obstacle. The self-moving robot may continue to perform the 

cleaning task in the case that the self-moving robot does not cross over the second 

type of obstacle. When the self-moving robot crosses over the second type of 5 

obstacle, the active obstacle crossing component needs to be activated, and the 

second obstacle crossing frequency is less than the preset cleaning frequency, so 

that the number of times the self-moving robot activates the active obstacle 

crossing component and the number of times the self-moving robot crosses over 

the second type of obstacle may be reduced.  10 

[0072] For example, the second obstacle crossing frequency is 1/4. If the self-

moving robot last crossed over the second type of obstacle three days ago, the 

self-moving robot does not cross over the second type of obstacle at this time, 

bypasses the first type of obstacle, and continues to perform the cleaning task. If 

the self-moving robot last crossed over the second type of obstacle four days ago, 15 

the self-moving robot crosses over the second type of obstacle at this time and 

cleans the second target region.  

[0073] For another example, if the second obstacle crossing frequency is 1/4 and 

the number of times the self-moving robot has encountered the second obstacle is 

three after the self-moving robot crossed over the second obstacle last time, the 20 

self-moving robot bypasses the second type of obstacle at this time without 

crossing over the second obstacle and continues to perform the cleaning task. The 

number of times the self-moving robot has encountered the second obstacle is 

three (including this time) after the self-moving robot crossed over the second 
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obstacle last time, and the self-moving robot crosses over the second type of 

obstacle at this time and cleans the second target region.  

[0074] The technical effect of an embodiment of the present application is as 

follows: the self-moving robot crosses over the second type of obstacle based on 

the second obstacle crossing frequency, the self-moving robot may clean the 5 

second target region behind the second obstacle, and the second obstacle crossing 

frequency is less than the preset cleaning frequency. Therefore, the number of 

times the self-moving robot crosses over the second type of obstacle may be 

reduced, the wear and tear of the self-moving robot generated in the process of 

crossing over the second type of obstacle may be reduced, and the service life of 10 

the self-moving robot may be increased. Meanwhile, the number of times the self-

moving robot activates the active obstacle crossing component may be reduced, 

and since activating the active obstacle crossing component to cross over the 

second type of obstacle takes a certain amount of time, in the method of an 

embodiment of the present application, the cleaning time may be saved and the 15 

cleaning efficiency may be improved. 

[0075] The first target region and the second target region do not need to be 

cleaned every time. In consideration of compromise, the self-moving robot does 

not need to cross over the first type of obstacle or the second type of obstacle each 

time to clean the first target region or the second target region when the self-20 

moving robot performs the cleaning task. Therefore, the number of times the self-

moving robot crosses over the first type of obstacle (when the first obstacle 

crossing frequency is less than the preset cleaning frequency) or the second type 

of obstacle may be reduced, the obstacle crossing loss of the self-moving robot 
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may be reduced, the number of times of activating the active obstacle crossing 

component may be reduced, and the service life of the self-moving robot and the 

active obstacle crossing component may be increased. Taking into account the 

time consumed by the obstacle crossing process, in the method of an embodiment 

of the present application, the cleaning time may be saved and the cleaning 5 

efficiency may be improved while cleaning the first target region and the second 

target region. 

[0076] Optionally, the cleaning of the second target region behind the second 

type of obstacle in the case that the self-moving robot crosses over the second 

type of obstacle includes: when the self-moving robot moves to within a preset 10 

distance from the second type of obstacle, activating the active obstacle crossing 

component to raise a height of at least a portion of a bottom of the self-moving 

robot, to allow the self-moving robot to cross over the second type of obstacle 

having the height greater than the first height and less than the second height. 

Therefore, a success rate in crossing obstacle is increased.  15 

[0077] In some embodiments, the height of at least a portion of the bottom of 

the self-moving robot is raised, so that the height of the at least a portion of the 

bottom reaches a certain percentage of the height of the second type of obstacle. 

The certain percentage may include 70%, 80%, 90%, 100%, etc.  

[0078] In some embodiments, the preset distance may be determined based on 20 

the height of the obstacle and/or the raised height of the at least a portion of the 

bottom of the self-moving robot by the active obstacle crossing component. The 

preset distance may be preset by the system, preset by the user in the self-moving 

robot, or determined in real time by the self-moving robot after the obstacle height 
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has been determined. 

[0079] By activating the active obstacle crossing component to raise the height 

of the at least a portion of the bottom of the self-moving robot when the self-

moving robot moves to within the predetermined distance from the second type 

of obstacle, the success rate of the self-moving robot crossing over the second 5 

type of obstacle may be increased.  

[0080] Optionally, there are a plurality of first type of obstacles, each of the first 

type of obstacle has a corresponding first obstacle crossing frequency. There are 

a plurality of second type of obstacles, and each of the second type of obstacles 

has a corresponding second obstacle crossing frequency. Therefore, the self-10 

moving robot may perform different obstacle crossing strategies for different 

obstacles, thereby improving obstacle crossing flexibility of the self-moving robot.  

[0081] In some embodiments, the self-moving robot determines the first 

obstacle crossing frequency corresponding to each of the first type of obstacles 

based on a height of each of the first type of obstacles. Since the higher the height 15 

the more difficult the obstacle is to be crossed over, the higher the height of the 

first type of obstacle, the lower the first obstacle crossing frequency 

corresponding to the first type of obstacle. The self-moving robot determines the 

second obstacle crossing frequency corresponding to each of the second type of 

obstacles based on a height of each of the second type of obstacles. Since the 20 

higher the height the more difficult the obstacle is to be crossed over, the higher 

the height of the second type of obstacle, the lower the second obstacle crossing 

frequency corresponding to the second type of obstacle. 

[0082] In some embodiments, the user may preset a cleaning importance level 
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of the first target region or a cleaning importance level of the second target region 

in the self-moving robot, and set a corresponding first weight and a corresponding 

second weight for the first type of obstacle and the second type of obstacle, 

respectively, based on the importance levels. The higher the importance level, the 

higher the corresponding weight. The self-moving robot may determine the first 5 

obstacle crossing frequency and the second obstacle crossing frequency, 

respectively, based on the first weight and the second weight.  

[0083] In other embodiments, the self-moving robot may determine a frequency 

corresponding to an obstacle, that is, the first obstacle crossing frequency of the 

first type of obstacle or the second obstacle crossing frequency corresponding to 10 

the second type of obstacle, based on the height of the obstacle and the cleaning 

importance level of the target region corresponding to the obstacle. 

[0084] Optionally, the second obstacle crossing frequency is less than the first 

obstacle crossing frequency to reduce the number of times the self-moving robot 

crosses over the second type of obstacle and the number of times the active 15 

obstacle crossing component is activated.  

[0085] The height of the second type of obstacle is higher than the height of the 

first type of obstacle, and considering that the higher the height the more difficult 

the obstacle is to be crossed over, the second obstacle crossing frequency may be 

less than the first obstacle crossing frequency. Therefore, the self-moving robot 20 

may perform the different obstacle crossing strategies for the first type of obstacle 

and the second type of obstacle, respectively, thereby improving the obstacle 

crossing flexibility, overall reducing the number of crossing over the second type 

of obstacle, and reducing the number of times the self-moving robot activates the 
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active obstacle crossing component and the number of times the self-moving 

robot crosses over the second type of obstacle. Therefore, the cleaning time is 

reduced and the wear and tear on the self-moving robot caused by the obstacle 

crossing action is reduced.  

[0086] FIG. 3 is a flow chart of another obstacle crossing method of a self-5 

moving robot according to an embodiment of the present application. The obstacle 

crossing method may be performed by the self-moving robot. As shown in FIG. 

3, in the present embodiment, the obstacle crossing method may include steps 

S302, S304, and S306: 

[0087] At Step S302, a first virtual wall corresponding to the first type of 10 

obstacle is added to a cleaning map corresponding to the cleaning task. 

[0088] At Step S304, a first path planning is performed based on the first virtual 

wall and the remaining portion of the cleaning task. 

[0089] At Step S306, a remaining portion of the cleaning task is performed 

based on the first path planning without crossing over the first type of obstacle to 15 

improve the cleaning efficiency.  

[0090] In the case that the self-moving robot does not cross over the first type 

of obstacle, the self-moving robot bypasses the first type of obstacle, does not 

clean the first target region behind the first type of obstacle at this time, and leaves 

the first target region to be cleaned the next time the self-moving robot crosses 20 

over the first type of obstacle. 

[0091] In some embodiments, to bypass the first type of obstacle, the self-

moving robot may determine the first virtual wall corresponding to the first type 

of obstacle and add the first virtual wall to the cleaning map corresponding to the 
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cleaning task. 

[0092] The virtual wall is a dummy wall set for the self-moving robot, which is 

not actually present, but may be identified by the self-moving robot. For the self-

moving robot, the virtual wall is an obstacle that cannot pass through, and once 

the virtual wall is identified, the self-moving robot needs to avoid the virtual wall. 5 

[0093] In some embodiments, the self-moving robot may perform the first path 

planning based on the first virtual wall and the remaining portion of the cleaning 

tasks, and complete the remaining portion of the cleaning tasks based on the result 

of the first path planning. It will be appreciated that the result of the first path 

planning is an optimal path by which the self-moving robot may complete the 10 

remaining portion of the cleaning tasks without crossing over the first type of 

obstacle. The self-moving robot avoids the first type of obstacle based on the 

result of the first path planning, that is, does not cross over the first type of 

obstacle, to complete the remaining portion of the cleaning task, thereby 

improving the cleaning efficiency. 15 

[0094] By adding the virtual wall to the cleaning map and performing the first 

path planning based on the virtual wall and the remaining portion of the cleaning 

tasks, it is possible to prevent the self-moving robot from repeatedly crossing over 

the first type of obstacle in the process of performing the remaining portion of the 

cleaning tasks, to improve and reduce the number of crossing over the first type 20 

of obstacle, to avoid omitting a region to be cleaned, and to avoid double cleaning, 

thereby improving the cleaning efficiency. 

[0095] FIG. 4 is a flow chart of yet another obstacle crossing method of a self-

moving robot according to an embodiment of the present application. The obstacle 



 

 

 

 

 

31 

 

 

 

crossing method may be performed by the self-moving robot. As shown in FIG. 

4, in the present embodiment, the obstacle crossing method may include steps 

S402, S404, and S406: 

[0096] At Step S402, a second virtual wall corresponding to the second type of 

obstacle is added to a cleaning map corresponding to the cleaning task. 5 

[0097] At Step S404, a second path planning is performed based on the second 

virtual wall and the remaining portion of the cleaning task. 

[0098] At Step S406, a remaining portion of the cleaning task is performed 

based on the second path planning without crossing over the second type of 

obstacle to improve the cleaning efficiency.  10 

[0099] In the case that the self-moving robot does not cross over the second type 

of obstacle, the self-moving robot bypasses the second type of obstacle, does not 

clean the second target region behind the second type of obstacle at this time, and 

leaves the second target region to be cleaned the next time the self-moving robot 

crosses over the second type of obstacle. Since the self-moving robot does not 15 

cross over the second type of obstacle, the self-moving robot does not need to 

activate the active obstacle crossing component, thereby reducing the frequency 

of using the active obstacle crossing component, reducing the wear and tear of 

use of the active obstacle crossing component, and increasing the service life of 

the active obstacle crossing component. 20 

[0100] In some embodiments, to bypass the second type of obstacle, the self-

moving robot may determine the second virtual wall corresponding to the second 

type of obstacle and add the second virtual wall to the cleaning map corresponding 

to the cleaning task.  
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[0101] The virtual wall is a dummy wall set for the self-moving robot, which is 

not actually present, but may be identified by the self-moving robot. For the self-

moving robot, the virtual wall is an obstacle that cannot pass through, and once 

the virtual wall is identified, the self-moving robot needs to avoid the virtual wall. 

[0102] In some embodiments, the self-moving robot may perform the second 5 

path planning based on the second virtual wall and the remaining portion of the 

cleaning tasks, and complete the remaining portion of the cleaning tasks based on 

the result of the second path planning. It will be appreciated that the result of the 

second path planning is an optimal path by which the self-moving robot may 

complete the remaining portion of the cleaning tasks without crossing over the 10 

second type of obstacle. The self-moving robot avoids the second type of obstacle 

based on the result of the second path planning, that is, does not cross over the 

second type of obstacle, to complete the remaining portion of the cleaning task, 

thereby improving the cleaning efficiency. At the same time, the number of times 

the active obstacle crossing component is activated is reduced, and the cleaning 15 

time is reduced. 

[0103] By adding the virtual wall to the cleaning map and performing the first 

path planning based on the virtual wall and the remaining portion of the cleaning 

tasks, it is possible to prevent the self-moving robot from repeatedly crossing over 

the obstacle (including the second type of obstacle) in the process of performing 20 

the remaining portion of the cleaning tasks, to reduce the number of crossing over 

the second type of obstacle, to avoid activating the active obstacle crossing 

component, to avoid omitting a region to be cleaned, and to avoid double cleaning, 

thereby improving the cleaning efficiency.  
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[0104] FIG. 5 is a schematic block diagram of an obstacle crossing system for a 

self-moving robot according to an embodiment of the present application. As 

shown in FIG. 5, the obstacle crossing system includes an identification module 

502, a first obstacle crossing module 504, and a second obstacle crossing module 

506. 5 

[0105] The identification module 502 is configured to identify the type of the 

obstacle, and determine whether the obstacle is the first obstacle or the second 

obstacle according to the height rule. The height of the first type of obstacle is 

less than the first height, and the height of the second type of obstacle is greater 

than the first height and less than the second height. 10 

[0106] Optionally, in the case that the active obstacle crossing component is not 

activated, the maximum height of the obstacle that the self-moving robot may 

cross over is the first height. The maximum height of the obstacle that the self-

moving robot may cross over in the case that the active obstacle crossing 

component is activated is the second height. The second height is greater than the 15 

first height.  

[0107] Specifically, because the height of the first type of obstacle is less than 

the first height, the first type of obstacle may be an obstacle that the self-moving 

robot may cross over when the active obstacle crossing component is not activated. 

Because the height of the second type of obstacle is greater than the first height 20 

and less than the second height, the second type of obstacle may be an obstacle 

that the self-moving robot may cross over when the active obstacle crossing 

component is activated. 

[0108] The first obstacle crossing module 504 is configured to obtain the first 
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obstacle crossing frequency corresponding to the first type of obstacle. The self-

moving robot crosses over or does not cross over the first type of obstacle based 

on the first obstacle crossing frequency. The first target region behind the first 

type of obstacle is cleaned in the case that the self-moving robot crosses over the 

first type of obstacle. The self-moving robot continues to perform the cleaning 5 

task in the case that the self-moving robot does not cross over the first type of 

obstacle. The first obstacle crossing frequency is less than or equal to the preset 

cleaning frequency. 

[0109] The second obstacle crossing module 506 is configured to obtain a 

second obstacle crossing frequency corresponding to the second type of obstacle. 10 

The self-moving robot crosses over or does not cross over the second type of 

obstacle based on the second obstacle crossing frequency. The second target 

region behind the second type of obstacle is cleaned in the case that the self-

moving robot crosses over the second type of obstacle. The self-moving robot 

continues to perform the cleaning task in the case that the self-moving robot does 15 

not cross over the second type of obstacle. The second obstacle crossing 

frequency is less than or equal to the preset cleaning frequency. The number of 

times the self-moving robot activates the active obstacle crossing component and 

the number of times the self-moving robot crosses over the second type of 

obstacle are reduced. The preset cleaning frequency is a frequency at which the 20 

self-moving robot performs the cleaning task.  

[0110] Optionally, the first obstacle crossing frequency is a frequency at which 

the self-moving robot directly crosses over the first type of obstacle, and the 

second obstacle crossing frequency is a frequency at which the self-moving robot 
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crosses over the second type of obstacle by using the active obstacle crossing 

component, so that the self-moving robot performs the different obstacle crossing 

strategies on the first type of obstacle and the second type of obstacle, respectively.  

[0111] The direct crossing over the first type of obstacle may be understood as 

the self-moving robot moving directly forward by the driving power of its own 5 

driving wheels to cross over the first type of obstacle without activating the active 

obstacle crossing component.  

[0112] In some embodiments, the first obstacle crossing frequency f1 is the 

number of times P1 the self-moving robot crosses over the first type of obstacle 

within the certain task period T1. The first obstacle crossing frequency f1 is the 10 

number of times P1 divided by the task time period T1. If the task period T1 is 

one day and the number of times the self-moving robot crosses over the first type 

of obstacle every day is one, the first obstacle crossing frequency f1 is one. If the 

task period T1 is three days and the number of times the self-moving robot crosses 

over the first type of obstacle every three days is one, the preset first obstacle 15 

crossing frequency f1 is 1/3.  

[0113] In other embodiments, the first obstacle crossing frequency is a ratio of 

a number of times the self-moving robot crosses over the first type of obstacle to 

a number of times the self-moving robot encounters the first type of obstacle. 

Encountering the first type of obstacle may be understood as the self-moving 20 

robot encountering the first type of obstacle on the travel path thereof while 

performing the cleaning task.  

[0114] If the self-moving robot performs one crossing over the first type of 

obstacle every two times it encounters the first type of obstacle, the first obstacle 
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crossing frequency is 1/2. If the self-moving robot performs one crossing over the 

first type of obstacle every three times it encounters the first type of obstacle, the 

first obstacle crossing frequency is 1/3.  

[0115] In some embodiments, the second obstacle crossing frequency f2 is the 

number of times P2 the self-moving robot crosses over the second type of obstacle 5 

within the certain task period T2. If the task period T2 is one day and the number 

of times the self-moving robot crosses over the second type of obstacle every day 

is one, the second obstacle crossing frequency f2 is one. If the task period T2 is 

three days and the number of times the self-moving robot crosses over the second 

type of obstacle every three days is one, the second obstacle crossing frequency 10 

is 1/3.  

[0116] In other embodiments, the second obstacle crossing frequency is a ratio 

of a number of times the self-moving robot crosses over the second type of 

obstacle to a number of times the self-moving robot encounters the second type 

of obstacle. Encountering the second type of obstacle may be understood as the 15 

self-moving robot encountering the second type of obstacle on the travel path 

thereof while performing the cleaning task.  

[0117] If the self-moving robot performs one crossing over the second type of 

obstacle every two times it encounters the second type of obstacle, the second 

obstacle crossing frequency is 1/2. If the self-moving robot performs one crossing 20 

over the second type of obstacle every three times it encounters the second type 

of obstacle, the second obstacle crossing frequency is 1/3. 

[0118] The first obstacle crossing frequency and/or the second obstacle crossing 

frequency may be preset by the user in the self-moving robot, or may be 
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dynamically adjusted based on the actual conditions.  

[0119] The technical effect of an embodiment of the present application is as 

follows: the self-moving robot crosses over the first type of obstacle based on the 

first obstacle crossing frequency, and the self-moving robot may clean the first 

target region behind the first obstacle. When the first obstacle crossing frequency 5 

is less than the preset cleaning frequency, the number of times the self-moving 

robot crosses over the first type of obstacle may be reduced, the wear and tear of 

the self-moving robot generated in the process of crossing over the first type of 

obstacle may be reduced, and the service life of the self-moving robot may be 

increased.  10 

[0120] The self-moving robot crosses over the second type of obstacle based on 

the second obstacle crossing frequency, the self-moving robot may clean the 

second target region behind the second obstacle, and the second obstacle crossing 

frequency is less than the preset cleaning frequency. Therefore, the number of 

times the self-moving robot crosses over the second type of obstacle may be 15 

reduced, the wear and tear of the self-moving robot generated in the process of 

crossing over the second type of obstacle may be reduced, and the service life of 

the self-moving robot may be increased. Meanwhile, the number of times the self-

moving robot activates the active obstacle crossing component may be reduced, 

and since activating the active obstacle crossing component to cross over the 20 

second type of obstacle takes a certain amount of time, in the method of an 

embodiment of the present application, the cleaning time may be saved and the 

cleaning efficiency may be improved. 

[0121] The first target region and the second target region do not need to be 
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cleaned every time. In consideration of compromise, the self-moving robot does 

not need to cross over the first type of obstacle or the second type of obstacle each 

time to clean the first target region or the second target region when the self-

moving robot performs the cleaning task. Therefore, the number of times the self-

moving robot crosses over the first type of obstacle (when the first obstacle 5 

crossing frequency is less than the preset cleaning frequency) or the second type 

of obstacle may be reduced, the obstacle crossing loss of the self-moving robot 

may be reduced, the number of times of activating the active obstacle crossing 

component may be reduced, and the service life of the self-moving robot and the 

active obstacle crossing component may be increased. Taking into account the 10 

time consumed by the obstacle crossing process, in the method of an embodiment 

of the present application, the cleaning time may be saved and the cleaning 

efficiency may be improved while cleaning the first target region and the second 

target region. 

[0122] The obstacle crossing system of the self-moving robot shown in FIG. 5 15 

may perform the obstacle crossing method of the self-moving robot in any of the 

embodiments shown in FIGS. 2 to 4. For a part not described in detail in this 

embodiment, reference may be made to the related description of the 

embodiments shown in FIGS. 2 to 4, and details are not described herein.  

[0123] The present application further discloses a self-moving robot, which 20 

includes the obstacle crossing system, and performs the obstacle crossing method 

of the self-moving robot according to any of the above embodiments shown in 

FIGS. 2 to 4. Reference may be made to related descriptions of the embodiments 

shown in FIGS. 2 to 5, and details are not described herein.  
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[0124] The present application may further relate to a system, method, and/or 

computer program product. The computer program product may include a 

computer readable storage medium having computer readable program 

instructions embodied thereon to allow a processor to implement the obstacle 

crossing method of the self-moving robot of an embodiment of the present 5 

application. 

[0125] The computer-readable storage medium may be a tangible device that 

may hold and store instructions for use by an instruction execution device. The 

computer-readable storage medium may be, for example, but not limited to, an 

electrical storage device, a magnetic storage device, an optical storage device, an 10 

electromagnetic storage device, a semiconductor storage device, or any suitable 

combination thereof. More specific examples (non-exhaustive lists) of the 

computer-readable storage medium include: a portable computer disk, a hard disk, 

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

programmable read-only memory (EPROM or flash memory), a static random 15 

access memory (SRAM), a portable compact disk read-only memory (CD-ROM), 

a digital versatile disk (DVD), a memory stick, a floppy disk, a mechanical 

encoding device, e.g., a punch card or in-groove bump structure on which 

instructions are stored, or any suitable combination thereof. As used herein, a 

computer-readable storage medium is not to be construed as an instantaneous 20 

signal itself, such as a radio wave or other freely propagating electromagnetic 

wave, an electromagnetic wave propagating through a waveguide or other 

transmission medium (e.g., an optical pulse through a fiber optic cable), or an 

electrical signal transmitted through a wire.  



 

 

 

 

 

40 

 

 

 

[0126] The computer readable program instructions described herein may be 

downloaded from a computer readable storage medium to various 

computing/processing devices, or to an external computer or external storage 

device via a network, such as the Internet, a local area network, a wide area 

network, and/or a wireless network. The network may include copper 5 

transmission cables, fiber optic transmission, wireless transmission, routers, 

firewalls, switches, gateway computers, and/or edge servers. A network adapter 

card or network interface in each computing/processing device receives computer 

readable program instructions from the network and forwards the computer 

readable program instructions for storage in a computer readable storage medium 10 

in the respective computing/processing device.  

[0127] The computer program instructions used to perform the obstacle crossing 

method of the self-moving robot according to an embodiment of the present 

application may be assembly instructions, instruction set architecture (ISA) 

instructions, machine instructions, machine-related instructions, microcode, 15 

firmware instructions, state setting data, or source or object code written in any 

combination of one or more programming languages including object-oriented 

programming languages such as Smalltalk, C + +, or the like, and conventional 

procedural programming languages such as "C" or similar programming 

languages. The computer readable program instructions may be executed entirely 20 

on a user computer, partly on the user computer, as a separate software package, 

partly on the user computer and partly on a remote computer, or entirely on the 

remote computer or server. In the case of the remote computer, the remote 

computer may be connected to the user computer through any kind of network, 
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including a local area network (LAN) or a wide area network (WAN), or may be 

connected to an external computer (e.g., connected through the Internet using an 

Internet service provider). In some embodiments, various aspects of the present 

application are implemented by personalizing an electronic circuit for executing 

the computer-readable program instructions, such as a programmable logic circuit, 5 

a Field Programmable Gate Array (FPGA), or a Programmable Logic Array 

(PLA), with the status information of the computer-readable program instructions. 

[0128] Various aspects of the obstacle crossing method of the self-moving robot 

according to an embodiment of the present application are described herein with 

reference to a flowchart and/or a block diagram of a method, an apparatus (system) 10 

and a computer program product according to an embodiment of the present 

application. It should be understood that each block of the flowcharts and/or block 

diagrams, and combinations of blocks in the flowcharts and/or block diagrams, 

may be implemented by computer readable program instructions.  

[0129] These computer readable program instructions may be provided to a 15 

processor of a general purpose computer, special purpose computer, or other 

programmable data processing apparatus to produce a machine such that, when 

executed by the processor of the computer or other programmable data processing 

apparatus, the instructions produce means for implementing the functions/acts 

specified in one or more blocks of the flowchart and/or block diagram. The 20 

computer-readable program instructions may further be stored in a computer-

readable storage medium so that the computer-readable program instructions 

cause a computer, programmable data processing apparatus, and/or other device 

to operate in a particular manner. Therefore, the computer-readable medium 
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having the instructions stored thereon includes an article of manufacture that 

includes instructions that implement various aspects of the functions/acts 

specified in one or more blocks of the flowchart and/or block diagram. 

[0130] Computer readable program instructions may further be loaded onto a 

computer, other programmable data processing apparatus, or another device such 5 

that a series of operational steps are performed on the computer, other 

programmable data processing apparatus, or another device to produce a 

computer-implemented process. Therefore, the instructions that execute on the 

computer, other programmable data processing apparatus, or other device 

implement the functions/actions specified in one or more blocks of the flowcharts 10 

and/or block diagrams.  

[0131] The flowcharts and block diagrams in the drawings illustrate 

architectures, functions, and operations possibly implemented by systems, 

methods, and computer program products according to various embodiments of 

the present application. In this regard, each block in a flowchart or block diagram 15 

may represent a portion of a module, program segment, or an instruction, and the 

portion includes one or more executable instructions for implementing a specified 

logical function. In some alternative implementations, the functions noted in the 

blocks may also occur in an order different from that noted in the drawings. For 

example, two successive blocks may actually be executed substantially in parallel, 20 

and they may sometimes be executed in the reverse order, depending on the 

function involved. It is also noted that each block of the block diagrams and/or 

flowcharts, and one or more combinations of blocks in the block diagrams and/or 

flowcharts, may be implemented with a dedicated hardware-based system that 
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performs the specified functions or actions, or may be implemented with a 

combination of dedicated hardware and computer instructions.  

[0132] The embodiments of the present application have been described above, 

and the foregoing description is exemplary, not exhaustive, and is not limited to 

the disclosed embodiments. Many modifications and variations will be apparent 5 

to those of ordinary skill in the art without departing from the scope and spirit of 

the illustrated embodiments. The choice of terms used herein is intended to best 

explain the principles, practical applications, or technical improvements in the 

marketplace of the various embodiments, or to make others of ordinary skill in 

the art understand the various embodiments disclosed herein.  10 
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Claims  

1. An obstacle crossing method of a self-moving robot, the self-moving 

robot including an active obstacle crossing component and configured to perform 

a cleaning task based on a preset cleaning frequency, wherein the obstacle 

crossing method includes: 5 

identifying a type of an obstacle, and determining whether the obstacle 

is a first type of obstacle or a second type of obstacle according to a height rule, 

wherein a height of the first type of obstacle is less than a first height, and a height 

of the second type of obstacle is greater than the first height and less than a second 

height; 10 

obtaining a first obstacle crossing frequency corresponding to the first 

type of obstacle, crossing over or not crossing over the first type of obstacle based 

on the first obstacle crossing frequency, and cleaning a first target region behind 

the first type of obstacle in the case that the self-moving robot crosses over the 

first type of obstacle, or continuing to perform the cleaning task in the case that 15 

the self-moving robot does not cross over the first type of obstacle, wherein the 

first obstacle crossing frequency is less than or equal to the preset cleaning 

frequency; and 

obtaining a second obstacle crossing frequency corresponding to the 

second type of obstacle, crossing over or not crossing over the second type of 20 

obstacle based on the second obstacle crossing frequency, and cleaning a second 

target region behind the second type of obstacle in the case that the self-moving 

robot crosses over the second type of obstacle, or continuing to perform the 

cleaning task in the case that the self-moving robot does not cross over the second 
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type of obstacle, wherein the second obstacle crossing frequency is less than or 

equal to the preset cleaning frequency, to reduce a number of times the self-

moving robot activates an active obstacle crossing component and a number of 

times the self-moving robot crosses over the second type of obstacle.  

 5 

2. The obstacle crossing method of claim 1, wherein the first obstacle 

crossing frequency is a frequency at which the self-moving robot directly crosses 

over the first type of obstacle, and the second obstacle crossing frequency is a 

frequency at which the self-moving robot crosses over the second type of obstacle 

by using the active obstacle crossing component, so that the self-moving robot 10 

performs different obstacle crossing strategies on the first type of obstacle and the 

second type of obstacle, respectively.  

 

3. The obstacle crossing method of claim 1, wherein the first height is a 

maximum height of the obstacle that the self-moving robot cross over in the case 15 

that the active obstacle crossing component is not activated, and the second height 

is a maximum height of the obstacle that the self-moving robot cross over in the 

case that the active obstacle crossing component is activated. 

 

4. The obstacle crossing method of claim 1, wherein the first type of 20 

obstacle includes a plurality of first type of obstacles, each of the first type of 

obstacles has the corresponding first obstacle crossing frequency, the second type 

of obstacle includes a plurality of second type of obstacles, and each of the second 

type of obstacles has the corresponding second override frequency, to perform 
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different obstacle crossing strategies for the different obstacles, respectively. 

 

5. The obstacle crossing method of claim 1, wherein the second obstacle 

crossing frequency is less than the first obstacle crossing frequency, to reduce a 

number of times the self-moving robot crosses over the second type of obstacle 5 

and a number of times the active obstacle crossing component is activated.  

 

6. The obstacle crossing method of claim 1, wherein the performing of 

the cleaning task in the case that the self-moving robot does not cross over the 

first type of obstacle includes: 10 

adding a first virtual wall corresponding to the first type of obstacle to a 

cleaning map corresponding to the cleaning task; and 

performing a first path planning based on the first virtual wall and a 

remaining portion of the cleaning task; and 

performing the remaining portion of the cleaning task based on the first 15 

path planning without crossing over the first type of obstacle, to improve cleaning 

efficiency. 

 

7. The obstacle crossing method of claim 1, wherein the performing of 

the cleaning task in the case that the self-moving robot does not cross over the 20 

second type of obstacle includes: 

adding a second virtual wall corresponding to the second type of obstacle 

to a cleaning map corresponding to the cleaning task; 

performing a second path planning based on the second virtual wall and 
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a remaining portion of the cleaning task; and 

performing the remaining portion of the cleaning task based on the 

second path planning without crossing over the second type of obstacle, to 

improve cleaning efficiency.  

 5 

8. The obstacle crossing method of claim 1, wherein the cleaning of the 

second target region behind the second type of obstacle in the case that the self-

moving robot crosses over the second type of obstacle includes: 

when moving to a position within a preset distance from the second type 

of obstacle, activating the active obstacle crossing component to raise a height of 10 

at least a portion of a bottom of the self-moving robot, to allow the self-moving 

robot to cross over the second type of obstacle having the height greater than the 

first height and less than the second height, thereby increasing a success rate in 

crossing obstacle.  

 15 

9. The obstacle crossing method of claim 1, wherein a height of the first 

type of obstacle and a height of the second type of obstacle are determined by a 

structured light module in the self-moving robot by collecting point cloud data of 

the first type of obstacle and point cloud data of the second type of obstacle, 

respectively, to improve accuracy of determining the height of the first type of 20 

obstacle and the height of the second type of obstacle.  

 

10. An obstacle crossing system of a self-moving robot, the self-moving 

robot including an active obstacle crossing component, wherein the obstacle 
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crossing system includes: 

an identification module, configured to identify a type of an obstacle, and 

determine whether the obstacle is a first type of obstacle or a second type of 

obstacle according to a height rule, wherein a height of the first type of obstacle 

is less than a first height, and a height of the second type of obstacle is greater 5 

than the first height and less than a second height; 

a first obstacle crossing module, configured to obtain a first obstacle 

crossing frequency corresponding to the first type of obstacle, allowing the self-

moving robot to cross over or not cross over the first type of obstacle based on 

the first obstacle crossing frequency and clean a first target region behind the first 10 

type of obstacle in the case that the self-moving robot crosses over the first type 

of obstacle, or continue to perform a cleaning task in the case that the self-moving 

robot does not cross over the first type of obstacle, wherein the first obstacle 

crossing frequency is less than or equal to a preset cleaning frequency; and 

a second obstacle crossing module, configured to obtain a second 15 

obstacle crossing frequency corresponding to the second type of obstacle, 

allowing the self-moving robot to cross over or not to cross over the second type 

of obstacle based on the second obstacle crossing frequency and clean a second 

target region behind the second type of obstacle in the case that the self-moving 

robot crosses over the second type of obstacle, or continue to perform the cleaning 20 

task in the case that the self-moving robot does not cross over the second type of 

obstacle, wherein the second obstacle crossing frequency is less than or equal to 

the preset cleaning frequency, to reduce a number of times the self-moving robot 

activates an active obstacle crossing component and a number of times the self-
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moving robot crosses over the second type of obstacle, 

wherein the preset cleaning frequency is a frequency at which the self-

moving robot performs the cleaning task. 

 

11. A computer-readable storage medium, wherein, 5 

the computer readable storage medium stores a computer program which, 

when executed by a processor, causes the processor to implement the obstacle 

crossing method of the self-moving robot of any one of claims 1 to 9.  

 

12. A self-moving robot including a memory and a processor, wherein a 10 

computer program is stored in the memory and the processor is configured to 

perform the obstacle crossing method of the self-moving robot of any one of 

claims 1 to 9.  

  


