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CLEANING ROBOT AND MOVEMENT CONTROL METHOD 

THEREOF 

TECHNICAL FIELD 

[0001] The present disclosure relates to a technical field of smart home 

technologies, and in particular, to a cleaning robot and a movement control 5 

method of the cleaning robot. 

BACKGROUND 

[0002] With the development and popularization of technology, more and 

more users are becoming accustomed to using cleaning robots for indoor or 

outdoor cleaning operations.  10 

[0003] Based on existing movement control methods of a cleaning robot, 

the cleaning robot needs to acquire and process obstacle information in real time 

during its movement. However, due to various reasons, sometimes the cleaning 

robot may not be able to effectively obtain the obstacle information, which in turn 

affects the movement and operation of the cleaning robot.  15 

SUMMARY 

[0004] The present disclosure provides a cleaning robot and a movement 

control method of the cleaning robot, which may enable a sensor system of the 

cleaning robot to effectively acquire three-dimensional information of an obstacle 

and achieve accurate identification of the obstacle.  20 

[0005] The present disclosure provides a movement control method of a 

cleaning robot, and the movement control method is applied to the cleaning robot. 

The cleaning robot is equipped with a sensor system capable of acquiring three-

dimensional information of an obstacle. The method includes:  

[0006] during travel of the cleaning robot, when the obstacle moves within 25 

a detection range of the sensor system, when a distance between the obstacle and 

the cleaning robot along a central axis of the cleaning robot is less than a first 
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preset detection threshold, when a maximum value among included angles 

between connection lines constituted by a first reference point of the cleaning 

robot and second reference points of the obstacle and a current traveling direction 

of the cleaning robot is greater than a third preset detection threshold, and when 

a minimum value among the included angles between the connection lines 5 

constituted by the first reference point of the cleaning robot and the second 

reference points of the obstacle and the current traveling direction of the cleaning 

robot is less than the third preset detection threshold, performing an action away 

from the obstacle to enable the sensor system to acquire three-dimensional 

information of the obstacle; where the central axis of the cleaning robot is parallel 10 

to the current traveling direction of the cleaning robot, the first reference point is 

one point closer to the obstacle along the current traveling direction in intersection 

points of a body boundary of the cleaning robot and the central axis of the cleaning 

robot, the second reference points are intersection points of an outer peripheral 

boundary of the obstacle and a reference line of the obstacle, and the reference 15 

line is perpendicular to the central axis. 

[0007] In an embodiment, the method further includes:  

[0008] when the distance between the obstacle and the cleaning robot 

along the central axis of the cleaning robot is less than the first preset detection 

threshold, and when the minimum value among the included angles between the 20 

connection lines constituted by the first reference point of the cleaning robot and 

the second reference points of the obstacle and the current traveling direction of 

the cleaning robot is greater than or equal to the third preset detection threshold, 

not performing the action away from the obstacle and continuing to travel along 

a current traveling path. 25 

[0009] In an embodiment, the sensor system includes one or more of a 

monocular vision sensor, a binocular vision sensor, a line laser sensor, a surface 

laser sensor, a laser direct structuring (LDS) sensor, a direct time of flight (Dtof) 

sensor, and an indirect time of flight (Itof) sensor; and  
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[0010] the first preset detection threshold is a minimum value among 

effective detection distances of sensors in the sensor system. 

[0011] In an embodiment, the cleaning robot performs the action away 

from the obstacle until it moves to a first position, and a distance between the first 

position and the obstacle is less than a maximum value among the effective 5 

detection distances of the sensors in the sensor system. 

[0012] In an embodiment, after performing the action away from the 

obstacle, the method further includes: 

[0013] performing a steering action to adjust a detection direction of the 

sensor system so that the sensor system acquires the three-dimensional 10 

information of the obstacle. 

[0014] In an embodiment, after performing the action away from the 

obstacle, the method further includes:  

[0015] executing a waiting action;  

[0016] during a waiting period, re-detecting an obstacle area through the 15 

sensor system; and  

[0017] when the obstacle does not exist in the obstacle area, performing a 

return cleaning action. 

[0018] In an embodiment, after re-detecting the obstacle area through the 

sensor system, the method further includes:  20 

[0019] when the obstacle exists in the obstacle area, re-planning a cleaning 

path and performing a detour action. 

[0020] In an embodiment, after re-detecting the obstacle area through the 

sensor system, the method further includes:  

[0021] when the obstacle exists in the obstacle area and the obstacle is a 25 

human, broadcasting relevant prompt information by voice. 
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[0022] The present disclosure also provides a movement control method 

of a cleaning robot, the method is applied to the cleaning robot, the cleaning robot 

is provided with a sensor system capable of acquiring three-dimensional 

information of an obstacle, and the method includes:  

[0023] during travel of the cleaning robot, when the obstacle moves within 5 

a detection range of the sensor system, and when an observation angle of the 

cleaning robot relative to the obstacle is greater than a fourth preset detection 

threshold, performing an action away from the obstacle to enable the sensor 

system to acquire three-dimensional information of the obstacle. 

[0024] In an embodiment, the observation angle of the cleaning robot 10 

relative to the obstacle is an included angle formed by tangent lines of an outer 

peripheral boundary of the obstacle passing through a first reference point of the 

cleaning robot. 

[0025] In an embodiment, on a condition that the observation angle 

includes a horizontal observation angle, the fourth preset detection threshold 15 

includes a horizontal field angle threshold of the sensor system. 

[0026] In an embodiment, on a condition that the observation angle 

includes a vertical observation angle, the fourth preset detection threshold 

includes a vertical field angle threshold of the sensor system. 

[0027] In an embodiment, on a condition that the observation angle 20 

includes a horizontal observation angle and a vertical observation angle, the fourth 

preset detection threshold includes a horizontal field angle threshold and a vertical 

field angle threshold of the sensor system. 

[0028] In an embodiment, after performing the action away from the 

obstacle, the method further includes:  25 

[0029] when the observation angle of the cleaning robot relative to the 

obstacle is less than a preset critical threshold, executing a waiting action. 
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[0030] In an embodiment, the sensor system includes one or more of a 

monocular vision sensor, a binocular vision sensor, a line laser sensor, a surface 

laser sensor, a LDS sensor, a Dtof sensor, and an Itof sensor.  

[0031] In an embodiment, the cleaning robot performs the action away 

from the obstacle until it moves to a first position, and a distance between the first 5 

position and the obstacle is less than a maximum value among the effective 

detection distances of the sensors in the sensor system. 

[0032] In an embodiment, after performing the action away from the 

obstacle, the method further includes: 

[0033] performing a steering action to adjust a detection direction of the 10 

sensor system so that the sensor system acquires the three-dimensional 

information of the obstacle. 

[0034] In an embodiment, after performing the action away from the 

obstacle, the further includes: 

[0035] executing a waiting action;  15 

[0036] during a waiting period, re-detecting an obstacle area through the 

sensor system; and  

[0037] when the obstacle does not exist in the obstacle area, performing a 

return cleaning action. 

[0038] In an embodiment, after re-detecting the obstacle area through the 20 

sensor system, the method further includes: 

[0039] when the obstacle exists in the obstacle area, re-planning a cleaning 

path and performing a detour action. 

[0040] In an embodiment, after re-detecting the obstacle area through the 

sensor system, the method further includes:  25 

[0041] when the obstacle exists in the obstacle area and the obstacle is a 

human, broadcasting relevant prompt information by voice.  
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[0042] The present disclosure also provides a movement control method 

of a cleaning robot, the method is applied to the cleaning robot, the cleaning robot 

is provided with a sensor system capable of acquiring three-dimensional 

information of an obstacle, and the method includes:  

[0043] during travel of the cleaning robot, when the obstacle moves within 5 

a detection range of the sensor system, when a distance between the obstacle and 

the cleaning robot along a central axis of the cleaning robot is less than a first 

preset detection threshold, when a maximum value among vertical distances 

between the obstacle and the central axis of the cleaning robot is greater than a 

second preset detection threshold, and when a minimum value among the vertical 10 

distances between the obstacle and the central axis of the cleaning robot is less 

than the second preset detection threshold, performing an action away from the 

obstacle to enable the sensor system to acquire three-dimensional information of 

the obstacle; where the central axis of the cleaning robot is parallel to the current 

traveling direction of the cleaning robot.  15 

[0044] In an embodiment, the method further includes:  

[0045] when the distance between the obstacle and the cleaning robot 

along the central axis of the cleaning robot is less than the first preset detection 

threshold, and when the minimum value among the vertical distances between the 

obstacle and the central axis of the cleaning robot is greater than or equal to the 20 

second preset detection threshold, not performing the action away from the 

obstacle and continuing to travel along a current traveling path. 

[0046] In an embodiment, the second preset detection threshold is greater 

than or equal to 0.45 times a maximum length of a body of the cleaning robot in 

a direction perpendicular to the central axis of the cleaning robot, and less than or 25 

equal to 0.55 times the maximum length of the body of the cleaning robot in the 

direction perpendicular to the central axis of the cleaning robot.  

[0047] In an embodiment, the sensor system includes a binocular vision 

sensor.  
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[0048] In an embodiment, the sensor system includes one or more of a 

monocular vision sensor, a binocular vision sensor, a line laser sensor, a surface 

laser sensor, a LDS sensor, a Dtof sensor, and an Itof sensor. 

[0049] The first preset detection threshold is a minimum value among 

effective detection distances of sensors in the sensor system. 5 

[0050] In an embodiment, the cleaning robot performs the action away 

from the obstacle until it moves to a first position, and a distance between the first 

position and the obstacle is less than a maximum value among the effective 

detection distances of the sensors in the sensor system.  

[0051] In an embodiment, after performing the action away from the 10 

obstacle, the method further includes:  

[0052] performing a steering action to adjust a detection direction of the 

sensor system so that the sensor system acquires the three-dimensional 

information of the obstacle. 

[0053] In an embodiment, after performing the action away from the 15 

obstacle, the method further includes:  

[0054] executing a waiting action;  

[0055] during a waiting period, re-detecting an obstacle area through the 

sensor system; and  

[0056] when the obstacle does not exist in the obstacle area, performing a 20 

return cleaning action. 

[0057] In an embodiment, after re-detecting the obstacle area through the 

sensor system, the method further includes:  

[0058] when the obstacle exists in the obstacle area, re-planning a cleaning 

path and performing a detour action.  25 

[0059] In an embodiment, after re-detecting the obstacle area through the 

sensor system, the method further includes:  
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[0060] when the obstacle exists in the obstacle area and the obstacle is a 

human, broadcasting relevant prompt information by voice. 

[0061] The present disclosure also provides a movement control method 

of a cleaning robot, the method is applied to the cleaning robot, the cleaning robot 

is provided with a sensor system capable of acquiring three-dimensional 5 

information of an obstacle, and the method includes:  

[0062] during travel of the cleaning robot, when the obstacle moves within 

a detection range of the sensor system, when a distance between the obstacle and 

the cleaning robot along a central axis of the cleaning robot is greater than or equal 

to a first preset detection threshold, when a maximum value among vertical 10 

distances between the obstacle and the central axis of the cleaning robot is greater 

than a second preset detection threshold, and when a minimum value among the 

vertical distances between the obstacle and the central axis of the cleaning robot 

is less than the second preset detection threshold, performing a steering action; 

where the central axis of the cleaning robot is parallel to the current traveling 15 

direction of the cleaning robot. 

[0063] In an embodiment, the second preset detection threshold is greater 

than or equal to 0.45 times a maximum length of a body of the cleaning robot in 

a direction perpendicular to the central axis of the cleaning robot, and less than or 

equal to 0.55 times the maximum length of the body of the cleaning robot in the 20 

direction perpendicular to the central axis of the cleaning robot.  

[0064] The present disclosure also provides a movement control method 

of a cleaning robot, the method is applied to the cleaning robot, the cleaning robot 

is provided with a sensor system capable of acquiring three-dimensional 

information of an obstacle, and the method includes:  25 

[0065] during travel of the cleaning robot, when the obstacle moves within 

a detection range of the sensor system, when a distance between the obstacle and 

the cleaning robot along a central axis of the cleaning robot is greater than or equal 

to a first preset detection threshold, when a maximum value among included 
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angles between connection lines constituted by a first reference point of the 

cleaning robot and second reference points of the obstacle and a current traveling 

direction of the cleaning robot is greater than a third preset detection threshold, 

and when a minimum value among the included angles between the connection 

lines constituted by the first reference point of the cleaning robot and the second 5 

reference points of the obstacle and the current traveling direction of the cleaning 

robot is less than the third preset detection threshold, performing a steering action; 

where the central axis of the cleaning robot is parallel to the current traveling 

direction of the cleaning robot, the first reference point is one point closer to the 

obstacle along the current traveling direction in intersection points of a body 10 

boundary of the cleaning robot and the central axis of the cleaning robot, the 

second reference points are intersection points of an outer peripheral boundary of 

the obstacle and a reference line of the obstacle, and the reference line is 

perpendicular to the central axis. 

[0066] The present disclosure also provides a cleaning robot, including a 15 

body a sensor system provided on the body and capable of acquiring three-

dimensional information of an obstacle, a processor, and a memory for storing 

instructions executable by the processor.  

[0067] During travel of the cleaning robot, when the processor executes 

the instructions, steps of the movement control method are implemented to enable 20 

the sensor system to acquire the three-dimensional information of the obstacle. 

[0068] The present disclosure also provides a computer readable storage 

medium, which includes a stored program. The program is executed to perform 

the movement control method. 

[0069] Based on the movement control method of the cleaning robot and 25 

the cleaning robot provided in the present disclosure, during travel of the cleaning 

robot, the three-dimensional information of the obstacle can be acquired through 

the sensor system. When it is detected that an obstacle moves within the detection 

range of the sensor system, the distance between the obstacle and the cleaning 
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robot along the central axis of the cleaning robot is less than the first preset 

detection threshold, and the maximum value among the included angles between 

the connection lines constituted by the first reference point of the cleaning robot 

and the second reference points of the obstacle and the current traveling direction 

of the cleaning robot is greater than the third preset detection threshold, it can be 5 

automatically determined that the sensor system cannot effectively acquire the 

three-dimensional information of the obstacle that meets the requirements at 

present, and it then intelligently performs the action away from the obstacle. This 

allows the sensor system of the cleaning robot to effectively acquire the three-

dimensional information of the obstacle that meets the requirements and achieve 10 

accurate identification of the obstacle. Furthermore, a type, shape, size and other 

characteristics of the obstacle are accurately identified based on the above three-

dimensional information of the obstacle, and obstacle identification results with 

higher accuracy and better effect are acquired. Based on the obstacle identification 

results, the cleaning robot may adopt the most appropriate obstacle avoidance or 15 

cleaning strategy.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0070] In order to explain the embodiments of the present disclosure more 

clearly, the drawings needed to be used in the embodiments will be briefly 

introduced below. The drawings in the following description are only some of the 20 

embodiments recorded in the present disclosure. For those of ordinary skill in the 

art, other drawings may also be obtained based on these drawings without exerting 

creative efforts.  

[0071] FIG. 1 is a structural schematic diagram of a cleaning robot based 

on one or more embodiments of the present disclosure. 25 

[0072] FIG. 2 is a schematic flowchart of a movement control method of 

a cleaning robot based on one or more embodiments of the present disclosure. 
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[0073] FIG. 3 schematically shows an example scenario where a 

movement control method of a cleaning robot based on one or more embodiments 

of the present disclosure can be applied. 

[0074] FIG. 4 is a schematic flowchart of a movement control method of 

a cleaning robot based on one or more embodiments of the present disclosure. 5 

[0075] FIG. 5 schematically shows another example scenario where a 

movement control method of a cleaning robot based on one or more embodiments 

of the present disclosure can be applied. 

[0076] FIG. 6 schematically shows an example scenario where a 

movement control method of a cleaning robot based on one or more embodiments 10 

of the present disclosure can be applied. 

[0077] FIG. 7 is a schematic block diagram of a cleaning robot based on 

one or more embodiments of the present disclosure.  

DETAILED DESCRIPTION  

[0078] In order to enable those skilled in the art to better understand 15 

technical solutions in the present disclosure, the technical solutions in the 

embodiments of the present disclosure will be clearly and completely described 

below in conjunction with the accompanying drawings in the embodiments of the 

present disclosure. Obviously, the described embodiments are only some of the 

embodiments of the present disclosure, but not all of the embodiments. Based on 20 

the embodiments in the present disclosure, all other embodiments obtained by 

those of ordinary skill in the art without creative efforts should fall within the 

protection scope of the present disclosure.  

[0079] FIG. 1 illustrates a structure of a cleaning robot based on one or 

more embodiments of the present disclosure.  25 

[0080] The above-mentioned cleaning robot may specifically be an 

autonomous robot that can move autonomously in an operation area and complete 

cleaning tasks autonomously without external human information input and 
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control. The operation area may include indoor and outdoor areas. The indoor 

areas may include family rooms, offices, shopping malls, factory floors, etc. The 

outdoor areas may include lawns, gardens, paths, etc. The cleaning tasks may 

include cleaning (e.g., scrubbing, mopping, sweeping, etc.), lawn mowing, snow 

removal, etc.  5 

[0081] The above-mentioned cleaning robot may be but not limited to a 

sweeping robot, a floor washing robot, a sweeping and mopping integrated robot, 

a lawn mowing robot, a snow clearing robot, or the like. The cleaning robot may 

clean by front sweeping and rear mopping or by sweeping and mopping separately. 

The way of front sweeping and rear mopping is to sweep and mop the floor at the 10 

same time, which may improve cleaning efficiency. The way of sweeping and 

mopping separately is to sweep the floor first and then mop the floor after 

sweeping, which may improve the cleaning effect.  

[0082] Specifically, as illustrated in FIG. 1, the above-mentioned cleaning 

robot at least includes a body, a controller, one or more cleaning components, and 15 

a sensor system capable of acquiring three-dimensional information of an obstacle.  

[0083] The above-mentioned cleaning components may specifically 

include one or more of the following listed: side brush, main brush (or roll brush), 

rag tray (or mop tray), etc.  

[0084] Specifically, a shape of the above-mentioned body may be circular, 20 

square, or other shapes. For example, a part of the above-mentioned body may be 

circular and another part of the body may be square.  

[0085] The above-mentioned controller may include a microcontroller 

unit (MCU). Of course, the above-mentioned controller may also include other 

elements capable of controlling functions.  25 

[0086] A shape of the above-mentioned cleaning component may be 

circular, square, or other shapes (such as semicircle, arc, triangle, and other special 

shapes). The above-mentioned circular shape facilitates rotating cleaning of the 
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cleaning component. The special shapes facilitate the cleaning component to 

clean corner areas.  

[0087] The above-mentioned side brush may gather foreign objects and 

move the foreign objects toward a center of the bottom of the cleaning robot. The 

roller brush may sweep up the foreign objects at the bottom of the cleaning robot, 5 

thereby allowing the foreign objects to enter a dust collection box through a dust 

suction inlet. The rag tray is configured to wipe or mop the floor.  

[0088] Specifically, the above-mentioned rag tray is provided with a rag. 

The cleaning robot is provided with a water tank. The water in the water tank 

flows through holes to the rag, moistening the rag. The wet rag is configured to 10 

mop the floor.  

[0089] The above-mentioned main brush is arranged in the main brush 

cavity at the bottom of the body of the cleaning robot. The main brush cavity is 

communicated with a dust suction channel of the cleaning robot. Smaller garbage 

such as dust and hair swept up by the main brush and/or side brush are sucked in 15 

by the cleaning robot through the main brush cavity.  

[0090] The above-mentioned sensor system is at least capable of acquiring 

the three-dimensional information of the obstacle, and the cleaning robot is 

capable of detecting and identifying the obstacle based on the three-dimensional 

information of the obstacle acquired by the sensor system. Furthermore, the 20 

controller is capable of controlling the cleaning robot accordingly based on the 

detected obstacle.  

[0091] The above-mentioned sensor system may specifically include one 

or more of a monocular vision sensor, a binocular vision sensor, a line laser sensor, 

a surface laser sensor, a laser direct structuring (LDS) sensor, a direct time of 25 

flight (Dtof) sensor, an indirect time of flight (Itof) sensor, etc.  

[0092] Specifically, the above-mentioned monocular vision sensor can 

acquire a projected image of an object on a two-dimensional plane through a 

single camera. The projected image may carry information such as a shape, size, 
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color, and texture of the object. The above-mentioned binocular vision sensor can 

simulate human vision and acquire three-dimensional information of the object 

through two cameras.  

[0093] The above-mentioned line laser sensor may be a sensor that uses 

line laser to achieve measurement. The above-mentioned surface laser sensor may 5 

be a sensor that uses surface laser to achieve measurement.  

[0094] The above-mentioned LDS sensor may be an optical sensor that 

uses triangulation laser ranging. The above-mentioned Dtof sensor is also called 

a depth time flight sensor. The above-mentioned Dtof sensor can achieve depth 

information by sending an infrared laser pulse from a Dtof camera to measure the 10 

time it takes for the pulse to reach a target from the camera and return. The above-

mentioned Itof sensor may specifically refer to a long-distance anti-interference 

Itof depth image sensor. The above Itof sensor transmits a modulated infrared 

light signal to a scenario, and then receives the light signal reflected back by a 

target to be measured in the scenario, and calculates a phase difference between 15 

the transmitted signal and the received signal according to the accumulated charge 

during the exposure (integration) time, so as to acquire the depth information of 

the target. 

[0095] Of course, it should be noted that the sensors listed above are only 

schematic illustrations. During specific implementation, depending on specific 20 

circumstances and processing requirements, the above sensor system may also 

include other types of sensors such as infrared sensors.  

[0096] Specifically, based on the above-mentioned sensor system, two-

dimensional information (for example, plane images, etc.) and depth information 

of the obstacle within a certain range can be acquired; then, by fusing the above 25 

two-dimensional information and depth information of the obstacle, 

corresponding three-dimensional information of the obstacle is acquired; 

moreover, more accurate detection and identification of the obstacle may be 

achieved based on the three-dimensional information of the obstacle, and rich 



15 

 
 

characteristic information of the obstacle such as shape, size, texture, etc. may be 

acquired.  

[0097] Specifically, for example, an obstacle detection model pre-trained 

based on artificial intelligence algorithms may be used to intelligently detect and 

identify the obstacle by processing the three-dimensional information of the 5 

obstacle acquired by the sensor system, determine a specific type of the obstacle, 

and acquire the characteristic information of the obstacle such as shape, size, 

texture, etc.  

[0098] Referring to FIG. 2, embodiments of the present disclosure provide 

a movement control method of a cleaning robot. The movement control method 10 

is applied to the cleaning robot. The cleaning robot is at least provided with a 

sensor system capable of acquiring three-dimensional information of an obstacle. 

The movement control method may include the following step S201 when 

implemented.  

[0099] The step S201 includes: during travel of the cleaning robot, when 15 

an obstacle moves within a detection range of the sensor system, when a distance 

between the obstacle and the cleaning robot along a central axis of the cleaning 

robot is less than a first preset detection threshold, when a maximum value among 

included angles between connection lines constituted by a first reference point of 

the cleaning robot and second reference points of the obstacle and a current 20 

traveling direction of the cleaning robot is greater than a third preset detection 

threshold, and when a minimum value among the included angles between the 

connection lines constituted by the first reference point of the cleaning robot and 

the second reference points of the obstacle and the current traveling direction of 

the cleaning robot is less than the third preset detection threshold, performing an 25 

action away from the obstacle to enable the sensor system to acquire three-

dimensional information of the obstacle; where the central axis of the cleaning 

robot is parallel to the current traveling direction of the cleaning robot, the first 

reference point is one point closer to the obstacle along the current traveling 

direction in intersection points of a body boundary of the cleaning robot and the 30 
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central axis of the cleaning robot, the second reference points are intersection 

points of an outer peripheral boundary of the obstacle and a reference line of the 

obstacle, and the reference line is perpendicular to the central axis.  

[0100] Specifically, the above-mentioned travel of the cleaning robot may 

be a process in which the cleaning robot cleans while moving, or may be a process 5 

in which the cleaning robot only moves but does not clean, etc.  

[0101] Furthermore, the above-mentioned travel may specifically be a 

process traveling along a straight path, a process traveling along an arc path, or a 

process traveling along an irregular graphic path, etc.  

[0102] Generally, when the cleaning robot is traveling, it detects whether 10 

there is an obstacle ahead through the sensor system in real time or regularly.  

[0103] When an obstacle is detected, the cleaning robot acquires the three-

dimensional information of the obstacle through the sensor system, and then 

detects and identifies the obstacle based on the three-dimensional information of 

the obstacle.  15 

[0104] However, the above-mentioned sensor system has an effective 

detection range when operation. When a position of the obstacle relative to the 

cleaning robot is not within the effective detection range of the sensor system, the 

sensor system is often unable to effectively acquire the three-dimensional 

information of the obstacle that meets the requirements. For example, it is directly 20 

unable to acquire the three-dimensional information of the obstacle, or the quality 

of the acquired three-dimensional information is low and there is a lot of noise, 

which affects subsequent detection and identification of the obstacle.  

[0105] Specifically, for example, when the cleaning robot is too close to 

the position of the obstacle, the position of the obstacle relative to the cleaning 25 

robot exceeds the effective detection range of the sensor system. At this time, 

some or even all sensors in the sensor system cannot effectively acquire signal 

data that meets the requirements. For example, because a distance to the obstacle 

is too close, the binocular vision sensor cannot focus normally and cannot acquire 
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the image data that has high-quality, is clear, and contains the depth information, 

resulting in the sensor system being unable to effectively acquire the three-

dimensional information of the obstacle.  

[0106] For another example, when a size of the obstacle itself is too large 

(for example, a width of the obstacle is much larger than an ordinary object), the 5 

cleaning robot cannot acquire the three-dimensional information containing the 

complete obstacle based on its current position. At this time, it may also be 

understood that the position of the obstacle relative to the cleaning robot exceeds 

the effective detection range of the sensor system, resulting in the sensor system 

being unable to effectively acquire the three-dimensional information of the 10 

obstacle.  

[0107] The present disclosure has paid attention to the above problems, 

and combined with specific reasons for the above problems, it is considered that 

a decision and judgment mechanism may be introduced to enable the cleaning 

robot to automatically judge and find situations in which during the travel the 15 

sensor system cannot effectively acquire the three-dimensional information of the 

obstacle that meet the requirements at present. Moreover, in the situations, the 

cleaning robot may be controlled in a timely and intelligent manner to perform a 

matching action, so that the sensor system can effectively acquire the three-

dimensional information of the obstacle that meets the requirements.  20 

[0108] In an embodiment, during travel, the cleaning robot detects a 

presence of the obstacle through the sensor system. Specifically, the cleaning 

robot detects whether there is an obstacle through a distance measuring sensor in 

the sensor system.  

[0109] For example, the cleaning robot emits a line laser signal forward 25 

through a line laser sensor in the sensor system, acquires a returned line laser 

signal, and detects the presence of the obstacle based on the returned line laser 

signal.  
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[0110] The above obstacle specifically includes a sudden obstacle, such 

as a human, a pet, a rolling ball, a toy car, etc., which suddenly enters the operation 

area such as a living room and blocks a traveling path of the cleaning robot. 

[0111] The detection range of the above-mentioned sensor system may 

specifically be understood as an upper limit range in which the sensor system can 5 

detect the presence of the obstacle. Specifically, when the position of the obstacle 

relative to the cleaning robot is within the detection range of the sensor system, 

the cleaning robot can detect the presence of the obstacle through the sensor 

system. However, it may not necessarily be able to effectively acquire the three-

dimensional information of the obstacle that has higher quality and smaller error 10 

and meets the requirements.  

[0112] During specific implementation, the cleaning robot can detect 

whether there is an obstacle within the detection range ahead through the sensor 

system at regular intervals or in real time, and compare a detection result at a 

current point in time with a detection result at an adjacent previous point in time 15 

to determine whether there is currently an obstacle moving within the detection 

range of the sensor system.  

[0113] Specifically, for example, based on the detection result at the 

current time, when it is determined that there is an obstacle within the current 

detection range of the sensor system, the detection result at the adjacent previous 20 

point in time is queried and acquired. Based on the detection result at the adjacent 

previous point in time, it is determined whether the obstacle exists at the same or 

similar position area at the previous point in time. When it is determined that the 

obstacle does not exist in the same or similar position area at the previous point 

in time based on the detection result at the previous point in time, it is determined 25 

that an obstacle currently moves into the detection range of the sensor.  

[0114] When it is detected that an obstacle moves within the detection 

range of the sensor system, it is further determined whether the position of the 
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obstacle relative to the cleaning robot is within the effective detection range of 

the sensor system.  

[0115] In an embodiment, referring to FIG. 3, the above-mentioned 

central axis of the cleaning robot may be understood as a central axis of a traveling 

plane of the cleaning robot along the current traveling direction. The above-5 

mentioned central axis may be parallel to the current traveling direction of the 

cleaning robot.  

[0116] Specifically, as illustrated in FIG. 3, a distance between the above-

mentioned obstacle and the cleaning robot along the central axis of the cleaning 

robot may be understood as a projected length of a distance between the obstacle 10 

and the cleaning robot on the central axis, which is recorded as a first distance 

represented by D.  

[0117] The above-mentioned first reference point may specifically be one 

point closer to the obstacle along the current traveling direction in intersection 

points of the body boundary of the cleaning robot and the central axis of the 15 

cleaning robot, and is represented by M.  

[0118] The above-mentioned second reference points are intersection 

points of the outer peripheral boundary of the obstacle and the reference line of 

the obstacle, for example, a point p near the central axis and a point q away from 

the central axis, etc. The above-mentioned reference line may specifically be 20 

understood as a line perpendicular to the central axis and spaced the first distance 

away from the current cleaning robot.  

[0119] Correspondingly, referring to FIG. 3, the connection lines 

constituted by the first reference point of the cleaning robot and the second 

reference points of the obstacle may be specifically represented as a connection 25 

line Mp and a connection line Mq. The maximum value among the included angles 

between the connection lines constituted by the first reference point of the 

cleaning robot and the second reference points of the obstacle and the current 

traveling direction of the cleaning robot may be recorded as a first angle, 
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represented by α1, that is, an included angle between the connection line Mq and 

the current traveling direction. The minimum value among the included angles 

between the connection lines constituted by the first reference point of the 

cleaning robot and the second reference points of the obstacle and the current 

traveling direction of the cleaning robot may be recorded as a second angle, 5 

represented by α2, that is, an included angle between the connection line Mp and 

the current traveling direction.  

[0120] During specific implementation, first, the cleaning robot can 

measure and determine the first distance, the first angle, and the second angle 

through the sensor system.  10 

[0121] Then, the cleaning robot can compare the detected first distance 

with the first preset detection threshold to acquire a corresponding first 

comparison result. Moreover, the detected first angle and the detected second 

angle are also respectively compared with the third preset detection threshold to 

acquire a corresponding third comparison result.  15 

[0122] The above-mentioned third preset detection threshold may be 

specifically understood as an angle threshold used to prevent the cleaning robot 

from colliding with the obstacle. The above-mentioned third preset detection 

threshold may be specifically calculated based on size parameters of the body of 

the cleaning robot and the current distance between the obstacle and the cleaning 20 

robot along the central axis of the cleaning robot.  

[0123] Then, the cleaning robot can determine whether the current 

position of the obstacle relative to the cleaning robot exceeds the effective 

detection range of the sensor system according to the first comparison result and 

the third comparison result.  25 

[0124] During specific implementation, according to the first comparison 

result and the third comparison result, when it is determined that the first distance 

is less than the first preset detection threshold, the first angle is greater than the 

third preset detection threshold, and the second angle is less than the third preset 
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detection threshold, it can be determined that the cleaning robot is currently too 

close to the obstacle, and the current position of the obstacle relative to the 

cleaning robot exceeds the effective detection range of the sensor system. If the 

cleaning robot continues to travel in the current traveling direction, it will collide 

with the obstacle. At this time, the cleaning robot needs to pay attention to the 5 

obstacle. Correspondingly, the cleaning robot is automatically controlled to 

perform a corresponding action away from the obstacle, so that the position of the 

obstacle relative to the cleaning robot is within the effective detection range of 

the sensor system.  

[0125] Correspondingly, the cleaning robot is automatically controlled to 10 

perform the corresponding action away from the obstacle, so that the position of 

the obstacle relative to the cleaning robot is within the effective detection range 

of the sensor system, so that the three-dimensional information of the obstacle can 

be effectively acquired through the sensor system.  

[0126] The above-mentioned action away from the obstacle may 15 

specifically include a backward action along a straight line, a backward action 

along a diagonal line, or a backward action along an arc, etc.  

[0127] Specifically, for example, the cleaning robot may be controlled to 

perform a corresponding backward action to move away from the obstacle and 

increase the distance between the cleaning robot and the obstacle.  20 

[0128] During a process of performing the backward action, the cleaning 

robot can also detect the first distance between the cleaning robot and the obstacle 

in real time or regularly through the sensor system. When it is detected that the 

first distance is greater than or equal to the first preset detection threshold, it can 

be determined that the position of the obstacle relative to the cleaning robot is 25 

within the effective detection range of the sensor system. At this time, the cleaning 

robot is controlled to stop the backward action and is tentatively located at the 

current position. Furthermore, the sensor system is also configured to re-detect 

the position area (which may be recorded as an obstacle area) where the obstacle 



22 

 
 

was previously detected, and re-acquire relevant three-dimensional information 

of the obstacle, so that the obstacle can be specifically detected and identified 

based on the re-acquired three-dimensional information of the obstacle.  

[0129] For another example, the cleaning robot may also be controlled to 

perform a steering action first, so that an orientation of the sensor system is as 5 

close or consistent as possible with a direction of the obstacle, and/or so that the 

cleaning robot is made to find the backward path without other obstacles as far as 

possible. Then, the cleaning robot performs a corresponding backward action 

away from the obstacle until the first distance between the cleaning robot and the 

obstacle is greater than or equal to the first preset detection threshold, and then 10 

the cleaning robot stops the backward action.  

[0130] In this way, the three-dimensional information of the obstacle can 

be effectively acquired through the sensor system, and the type, shape and other 

characteristics of the obstacle can be accurately identified based on the three-

dimensional information of the obstacle. Based on the above characteristics, the 15 

cleaning robot may adopt the most appropriate obstacle avoidance or cleaning 

strategy.  

[0131] In a specific example scenario, as illustrated in FIG. 3, the body of 

the cleaning robot has a body diameter of 40 cm, the first preset detection 

threshold is 10 cm, and the third preset detection threshold is 65 degrees.  20 

[0132] Specifically, during travel of the cleaning robot, when the obstacle 

suddenly moves within the detection range of the sensor system, the cleaning 

robot detects through the sensor system that the distance D between the obstacle 

and the cleaning robot along the central axis of the cleaning robot is 8 cm. 

Moreover, the cleaning robot also detects through the sensor system that the 25 

maximum value α1 of the included angles between the connection lines 

constituted by the first reference point of the cleaning robot and the second 

reference points of the obstacle and the current traveling direction of the cleaning 

robot is 71 degree and the minimum value α2 of the included angles between the 
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connection lines constituted by the first reference point of the cleaning robot and 

the second reference points of the obstacle and the current traveling direction of 

the cleaning robot is 45 degrees. Then, through numerical comparison with the 

first preset detection threshold and the third preset detection threshold, it is 

determined that the distance D is less than the first preset detection threshold, α1 5 

is greater than the third preset detection threshold, and α2 is less than the third 

preset detection threshold. Thus, it can be determined that the current position of 

the obstacle relative to the cleaning robot exceeds the effective detection range of 

the sensor system, and the cleaning robot can be triggered to automatically 

perform the action away from the obstacle.  10 

[0133] During specific implementation, according to the first comparison 

result and the third comparison result, when it is determined that the first distance 

is less than the first preset detection threshold, and the first angle is less than the 

third preset detection threshold, it can be determined that the cleaning robot is 

currently too close to the obstacle, and the current position of the obstacle relative 15 

to the cleaning robot exceeds the effective detection range of the sensor system. 

If the cleaning robot continues to travel in the current traveling direction, it will 

collide with the obstacle. At this time, the cleaning robot needs to pay attention to 

the obstacle. Correspondingly, the cleaning robot can be controlled to perform the 

action away from the obstacle. In this way, the three-dimensional information of 20 

the obstacle can be effectively acquired through the sensor system, and the type, 

shape and other characteristics of the obstacle can be accurately identified based 

on the three-dimensional information of the obstacle. Based on the above 

characteristics, the cleaning robot may adopt the most appropriate obstacle 

avoidance or cleaning strategy.  25 

[0134] During specific implementation, according to the first comparison 

result and the third comparison result, when it is determined that the first distance 

is less than the first preset detection threshold, and the second angle is greater than 

the third preset detection threshold, it can be determined that the cleaning robot is 

currently too close to the obstacle, the current position of the obstacle relative to 30 
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the cleaning robot exceeds the effective detection range of the sensor system, and 

the obstacle is far away from the central axis of the cleaning robot, so that the 

cleaning robot will not collide with the obstacle even if it continues to travel in 

the current direction. At this time, the cleaning robot does not need to pay attention 

to the obstacle, and the cleaning robot does not need to perform the action away 5 

from the obstacle. Specifically, for example, the cleaning robot can be controlled 

to continue traveling and working, while continuing to acquire the three-

dimensional information of the obstacle ahead through the sensor system. In this 

way, there is no need to waste resources to perform an unnecessary action away 

from the obstacle, and avoid affecting the normal movement, cleaning and other 10 

work of the cleaning robot. At the same time, it also reduces the data processing 

burden during the operation of the cleaning robot. 

[0135] During specific implementation, according to the first comparison 

result and the third comparison result, when it is determined that the first distance 

is greater than or equal to the first preset detection threshold, it can be determined 15 

that the current position of the obstacle relative to the cleaning robot is within the 

effective detection range of the sensor system, or it can be determined that the 

obstacle is currently too far away from the cleaning robot and does not affect the 

traveling progress and operation of the cleaning robot. Thus, there is no need to 

pay attention to the obstacle for the time being. At this time, the cleaning robot 20 

does not need to perform the action away from the obstacle. In this way, there is 

no need to waste resources to perform the unnecessary action away from the 

obstacle, and avoid affecting the normal movement, cleaning and other work of 

the cleaning robot. At the same time, it also reduces the data processing burden 

during the operation of the cleaning robot.  25 

[0136] In an embodiment, the sensor system may specifically include one 

or more of a monocular vision sensor, a binocular vision sensor, a line laser sensor, 

a surface laser sensor, a LDS sensor, a Dtof sensor, an Itof sensor, etc. The first 

preset detection threshold is a minimum value among effective detection distances 

of the sensors in the sensor system.  30 
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[0137] During specific implementation, a minimum value among 

effective detection distances of each sensor in the sensor system may be 

determined respectively. Then, the smallest value is further determined from the 

plurality of minimum values of the effective detection distances as the first preset 

detection threshold.  5 

[0138] Based on the above embodiments, by determining and using the 

above-mentioned first preset detection threshold as a relevant threshold for 

detection and judgment, it may more accurately determine whether the current 

position of the obstacle relative to the cleaning robot exceeds the effective 

detection range of the sensor system.  10 

[0139] In an embodiment, the movement control method is implemented 

by further including a step of:  

[0140] When the distance between the obstacle and the cleaning robot 

along the central axis of the cleaning robot is less than the first preset detection 

threshold, and when the minimum value among the included angles between the 15 

connection lines constituted by the first reference point of the cleaning robot and 

the second reference points of the obstacle and the current traveling direction of 

the cleaning robot is greater than or equal to the third preset detection threshold, 

not performing the action away from the obstacle and continuing to travel along 

a current traveling path.  20 

[0141] This eliminates the need to waste processing resources and 

processing time by performing the unnecessary action away from the obstacle, 

avoid affecting the normal movement and cleaning of the cleaning robot, save the 

moving time of the cleaning robot, and improve the cleaning efficiency of the 

cleaning robot. At the same time, it may also reduce the data processing burden 25 

during the operation of the cleaning robot.  

[0142] In an embodiment, the cleaning robot performs the action away 

from the obstacle until it moves to a first position, and a distance between the first 
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position and the obstacle is less than a maximum value among the effective 

detection distances of the sensors in the sensor system.  

[0143] Based on the above embodiment, excessive backward action of the 

cleaning robot may be avoided, resulting in the inability to acquire the three-

dimensional information of the obstacle precisely due to being too far away from 5 

the obstacle. At the same time, it may also effectively reduce the waste of energy 

on the excessive backward action of the cleaning robot. 

[0144] In an embodiment, after performing the action away from the 

obstacle, the movement control method is implemented by further including a step 

of: performing a steering action to adjust a detection direction of the sensor system 10 

so that the sensor system acquires the three-dimensional information of the 

obstacle.  

[0145] During specific implementation, the current detection direction of 

the sensor system and a current direction of the obstacle relative to the cleaning 

robot are determined first; then a direction deviation angle between the sensor 15 

system and the obstacle is determined based on the current detection direction of 

the sensor system and the current direction of the obstacle relative to the cleaning 

robot; and then the cleaning robot is controlled to perform the steering action 

according to the direction deviation angle, so that the sensor system may be as 

facing as possible against the obstacle. This allows the sensor system to more 20 

effectively and accurately acquire the three-dimensional information of the 

obstacle that meets the requirements.  

[0146] During specific implementation, the cleaning robot may also 

acquire three-dimensional information of an obstacle behind it, then re-plan and 

determine the backward path without the obstacle based on the three-dimensional 25 

information of the rear obstacle, then perform the corresponding steering action 

to make a posture of the cleaning robot match the backward path, and then be 

controlled to perform the backward action along the backward path. This may 
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effectively prevent the cleaning robot from colliding with the rear obstacle during 

the backward action.  

[0147] In an embodiment, after performing the action away from the 

obstacle, as illustrated in FIG. 4, the movement control method is implemented 

by further including steps of S1, S2, and S3. 5 

[0148] The step S1 includes: executing a waiting action.  

[0149] The step S2 includes: during a waiting period, re-detecting an 

obstacle area through the sensor system.  

[0150] The step S3 includes: when the obstacle does not exist in the 

obstacle area, performing a return cleaning action.  10 

[0151] After re-detecting the obstacle area through the sensor system, the 

movement control method is implemented by further including a step of: when 

the obstacle exists in the obstacle area, re-planning a cleaning path and performing 

a detour action.  

[0152] Specifically, when the cleaning robot is performing the action 15 

away from the obstacle, and when the first distance between the cleaning robot 

and the obstacle is greater than or equal to the first preset detection threshold, the 

cleaning robot stops the action away from the obstacle and is tentatively located 

at the current position to perform the waiting action. During the waiting period, 

the cleaning robot re-detects the obstacle area where the obstacle is previously 20 

detected through the sensor system to determine whether the obstacle still exists 

in the obstacle area.  

[0153] The above-mentioned obstacle area may specifically be 

understood as a position area where the obstacle is detected before the action of 

moving away from the obstacle is performed.  25 

[0154] Specifically, for example, the above-mentioned obstacle area may 

be re-detected through a distance measuring sensor in the sensor system to 

determine whether the obstacle still exists in the obstacle area.  
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[0155] When it is determined that the obstacle no longer exists in the 

obstacle area, the cleaning robot re-plans the cleaning path, and then the cleaning 

robot performs the return cleaning action to return to the obstacle area for 

supplementary cleaning according to the cleaning path. 

[0156] When it is determined that the obstacle still exists in the obstacle 5 

area, the cleaning robot can re-acquire the three-dimensional information of the 

obstacle through the sensor system, and detect and identify the obstacle based on 

the three-dimensional information of the obstacle to determine the specific type 

of the obstacle. Furthermore, the cleaning path that matches the obstacle may be 

re-planned based on the specific type of the obstacle, and then the detour action 10 

is performed based on the cleaning path. In this way, the cleaning robot may clean 

as many areas as possible while avoiding obstacles, and obtain better cleaning 

results.  

[0157] In an embodiment, after re-detected by the sensor system, the 

movement control method is implemented by further including a step of: when 15 

the obstacle exists in the obstacle area and the obstacle is a human, broadcasting 

relevant prompt information by voice.  

[0158] Specifically, after re-detected by the sensor system, when it is 

determined that the obstacle still exists in the obstacle area, the three-dimensional 

information of the obstacle with higher quality and smaller error may be 20 

effectively acquired through the sensor system as the three-dimensional 

information of the obstacle that meets the requirements.  

[0159] Then, a pre-trained obstacle detection model may be used to 

process the above three-dimensional information of the obstacle to acquire 

corresponding obstacle detection results. The above-mentioned obstacle detection 25 

model may be specifically understood as a neural network model which is trained 

in advance using a large amount of three-dimensional information of sample 

obstacles and can automatically identify and determine the obstacle type.  
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[0160] According to the above obstacle detection results, when it is 

determined that the obstacle is a human, relevant prompt information may be 

broadcast by voice to the human. For example, a voice prompts the human to 

move out of the way to facilitate cleaning.  

[0161] After the relevant prompt information is broadcast by voice, the 5 

obstacle area is re-detected through the sensor system after a preset time interval 

(for example, an interval of 1 minute). When the obstacle does not exist in the 

obstacle area, the return cleaning action is performed.  

[0162] It can be seen from the above that, in the movement control method 

of the cleaning robot provided by the embodiments of the present disclosure, 10 

during travel of the cleaning robot, the three-dimensional information of the 

obstacle can be acquired through the sensor system. When an obstacle moves 

within the detection range of the sensor system, when the distance between the 

obstacle and the cleaning robot along the central axis of the cleaning robot is less 

than the first preset detection threshold, when the maximum value among the 15 

included angles between the connection lines constituted by the first reference 

point of the cleaning robot and the second reference points of the obstacle and the 

current traveling direction of the cleaning robot is greater than the third preset 

detection threshold, and when the minimum value among the included angles 

between the connection lines constituted by the first reference point of the 20 

cleaning robot and the second reference points of the obstacle and the current 

traveling direction of the cleaning robot is less than the third preset detection 

threshold, it can be automatically determined that the sensor system cannot 

effectively obtain the three-dimensional information of the obstacle with high 

quality and meeting the requirements at present, and then the action away from 25 

the obstacle is intelligently performed. This allows the sensor system of the 

cleaning robot to effectively acquire the three-dimensional information of the 

obstacle that meets the requirements and achieve accurate identification of the 

obstacle. In turn, the cleaning robot may adopt the most appropriate obstacle 

avoidance or cleaning strategy based on the above obstacle identification results.  30 
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[0163] Referring to FIG. 5, the present disclosure also provides another 

movement control method of a cleaning robot, which is applied to the cleaning 

robot. The cleaning robot is equipped with a sensor system capable of acquiring 

three-dimensional information of an obstacle. A specific implementation of the 

movement control method may include a step of:  5 

[0164] During travel of the cleaning robot, when an obstacle moves within 

a detection range of the sensor system, and when an observation angle of the 

cleaning robot relative to the obstacle is greater than a fourth preset detection 

threshold, performing an action away from the obstacle to enable the sensor 

system to acquire three-dimensional information of the obstacle.  10 

[0165] Subsequently, a type, shape, size and other characteristics of the 

obstacle may be accurately identified based on the above three-dimensional 

information of the obstacle, and obstacle identification results with higher 

accuracy and better effect can be obtained. Based on the obstacle identification 

results, the cleaning robot may adopt the most appropriate obstacle avoidance or 15 

cleaning strategy.  

[0166] In an embodiment, as illustrated in FIG. 5, the above-mentioned 

observation angle of the cleaning robot relative to the obstacle may be specifically 

understood as an included angle formed by tangent lines of the outer peripheral 

boundary of the obstacle passing through the first reference point of the cleaning 20 

robot, which is represented by β. 

[0167] The above-mentioned fourth preset detection threshold may be 

specifically understood as a maximum value among field angles of the sensor 

system. Specifically, the above-mentioned field angle may be an included angle 

formed between two edges of a maximum range of a lens that an object image of 25 

a measured target can pass through when taking the lens in the sensor system as 

a vertex. This included angle determines a field view range of the sensor system. 

Generally, the larger the field angle, the wider the field view range.  
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[0168] Specifically, the above-mentioned fourth preset detection 

threshold may be determined based on performance parameters such as the field 

view ranges of the sensors in the sensor system.  

[0169] During specific implementation, first, the cleaning robot measures 

and determines the observation angle of the cleaning robot relative to the obstacle 5 

through the sensor system. 

[0170] Then, the cleaning robot compares the detected observation angle 

with the fourth preset detection threshold to acquire a corresponding fourth 

comparison result.  

[0171] Then, according to the fourth comparison result, when it is 10 

determined that the observation angle of the cleaning robot relative to the obstacle 

is greater than the fourth preset detection threshold, it can be determined that the 

cleaning robot is currently too close to the obstacle, and/or it can be determined 

that a size of the obstacle is too large, resulting in the sensor system currently 

being unable to acquire complete three-dimensional information of the obstacle. 15 

That is, the current position of the obstacle relative to the cleaning robot exceeds 

the effective detection range of the sensor system. At this time, the cleaning robot 

performs the action away from the obstacle, so that the sensor system can 

effectively acquire the three-dimensional information of the obstacle that meets 

the requirements. Subsequently, the type, shape, size and other characteristics of 20 

the obstacle can be accurately identified based on the above three-dimensional 

information of the obstacle, and obstacle identification results with higher 

accuracy and better effect can be obtained. Based on the obstacle identification 

results, the cleaning robot may adopt the most appropriate obstacle avoidance or 

cleaning strategy.  25 

[0172] During specific implementation, according to the fourth 

comparison result, when it is determined that the observation angle of the cleaning 

robot relative to the obstacle is less than the fourth preset detection threshold, it 

can be determined that the sensor system can acquire complete three-dimensional 
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information of the obstacle. That is, the current position of the obstacle relative to 

the cleaning robot is within the effective detection range of the sensor system. At 

this time, the cleaning robot does not need to perform the action of moving away 

from the obstacle, thereby preventing the cleaning robot from performing the 

unnecessary action of moving away from the obstacle, which saves the moving 5 

time of the cleaning robot and improves the cleaning efficiency of the cleaning 

robot.  

[0173] In an embodiment, on a condition that the observation angle 

includes a vertical observation angle, the fourth preset detection threshold 

includes a vertical field angle threshold of the sensor system.  10 

[0174] The above-mentioned vertical observation angle may be 

specifically understood as an observation angle along a vertical direction. The 

above-mentioned vertical field angle threshold may be specifically understood as 

a field angle threshold along the vertical direction.  

[0175] Correspondingly, during specific implementation, when the 15 

vertical observation angle of the cleaning robot relative to the obstacle is greater 

than the corresponding vertical field angle threshold, the action away from the 

obstacle is performed, so that the sensor system can effectively acquire the three-

dimensional information of the obstacle that meets the requirements.  

[0176] On the contrary, when the vertical observation angle of the 20 

cleaning robot relative to the obstacle is less than the corresponding vertical field 

angle threshold, it is not necessary to perform the action away from the obstacle, 

which saves the moving time of the cleaning robot and improves the cleaning 

efficiency of the cleaning robot.  

[0177] In an embodiment, on a condition that the observation angle 25 

includes a horizontal observation angle, the fourth preset detection threshold 

includes a horizontal field angle threshold of the sensor system.  

[0178] The above-mentioned horizontal observation angle may be 

specifically understood as an observation angle along a horizontal direction, and 
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the above-mentioned horizontal field angle threshold may be specifically 

understood as a field angle threshold along the horizontal direction.  

[0179] Correspondingly, during specific implementation, when the 

horizontal observation angle of the cleaning robot relative to the obstacle is 

greater than the corresponding horizontal field angle threshold, the action away 5 

from the obstacle is performed, so that the sensor system can effectively acquire 

the three-dimensional information of the obstacle that meets the requirements. 

Subsequently, the type, shape, size and other characteristics of the obstacle can be 

accurately identified based on the above three-dimensional information of the 

obstacle, and obstacle identification results with higher accuracy and better effect 10 

can be obtained. Based on the obstacle identification results, the cleaning robot 

may adopt the most appropriate obstacle avoidance or cleaning strategy.  

[0180] On the contrary, when the horizontal observation angle of the 

cleaning robot relative to the obstacle is less than the corresponding horizontal 

field angle threshold, it is not necessary to perform the action away from the 15 

obstacle, which saves the moving time of the cleaning robot and improves the 

cleaning efficiency of the cleaning robot.  

[0181] In an embodiment, on a condition that the observation angle 

includes a horizontal observation angle and a vertical observation angle, the fourth 

preset detection threshold includes a horizontal field angle threshold and a vertical 20 

field angle threshold of the sensor system.  

[0182] Correspondingly, during specific implementation, when the 

vertical observation angle of the cleaning robot relative to the obstacle is greater 

than the corresponding vertical field angle threshold, and when the horizontal 

observation angle is greater than the corresponding horizontal field angle 25 

threshold, the action of moving away from the obstacle is performed, so that the 

sensor system can effectively acquire the three-dimensional information of the 

obstacle that meets the requirements. Subsequently, the type, shape, size and other 

characteristics of the obstacle can be accurately identified based on the above 
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three-dimensional information of the obstacle, and obstacle identification results 

with higher accuracy and better effect can be obtained. Based on the obstacle 

identification results, the cleaning robot may adopt the most appropriate obstacle 

avoidance or cleaning strategy. 

[0183] On the contrary, when the vertical observation angle of the 5 

cleaning robot relative to the obstacle is less than the corresponding vertical field 

angle threshold, and/or when the horizontal observation angle is less than the 

corresponding horizontal field angle threshold, it is not necessary to perform the 

action away from the obstacle, which saves the moving time of the cleaning robot 

and improves the cleaning efficiency of the cleaning robot.  10 

[0184] In an embodiment, the sensor system includes one or more of a 

monocular vision sensor, a binocular vision sensor, a line laser sensor, a surface 

laser sensor, a LDS sensor, a Dtof sensor, an Itof sensor, etc.  

[0185] In an embodiment, the cleaning robot performs the action away 

from the obstacle until it moves to a first position. A distance between the first 15 

position and the obstacle is less than a maximum value among effective detection 

distances of the sensors in the sensor system.  

[0186] In an embodiment, after performing the action away from the 

obstacle, the movement control method further includes a step of: performing a 

steering action to adjust a detection direction of the sensor system so that the 20 

sensor system acquires the three-dimensional information of the obstacle.  

[0187] In an embodiment, after performing the action away from the 

obstacle, the movement control method further includes steps of: executing a 

waiting action; during a waiting period, re-detecting an obstacle area through the 

sensor system; and when the obstacle does not exist in the obstacle area, 25 

performing a return cleaning action.  

[0188] In an embodiment, after re-detected by the sensor system, the 

movement control method further includes a step of: when the obstacle exists in 

the obstacle area, re-planning a cleaning path and performing a detour action.  
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[0189] In an embodiment, after re-detected by the sensor system, the 

movement control method further includes a step of: when the obstacle exists in 

the obstacle area and the obstacle is a human, broadcasting relevant prompt 

information by voice. 

[0190] It can be seen from the above that, in the movement control method 5 

of the cleaning robot provided by the embodiments of the present disclosure, 

during travel of the cleaning robot, the three-dimensional information of the 

obstacle is acquired through the sensor system. When an obstacle moves within 

the detection range of the sensor system, and when the observation angle of the 

cleaning robot relative to the obstacle is greater than the fourth preset detection 10 

threshold, it can be automatically determined that the sensor system cannot 

effectively obtain the three-dimensional information of the obstacle with high 

quality and meeting the requirements at present, and then the action away from 

the obstacle is intelligently performed. This allows the sensor system of the 

cleaning robot to effectively acquire the three-dimensional information of the 15 

obstacle that meets the requirements and achieve accurate identification of the 

obstacle. Specifically, the type, shape, size and other characteristics of the 

obstacle can be accurately identified based on the above three-dimensional 

information of the obstacle, and obstacle identification results with higher 

accuracy and better effect can be obtained. Based on the obstacle identification 20 

results, the cleaning robot may adopt the most appropriate obstacle avoidance or 

cleaning strategy.  

[0191] Referring to FIG. 6, the present disclosure also provides another 

movement control method of a cleaning robot, which is applied to the cleaning 

robot. The cleaning robot is equipped with a sensor system capable of acquiring 25 

three-dimensional information of the obstacle. The specific implementation of the 

movement control method may include a step of:  

[0192] During travel of the cleaning robot, when an obstacle moves within 

a detection range of the sensor system, when a distance between the obstacle and 

the cleaning robot along a central axis of the cleaning robot is less than a first 30 
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preset detection threshold, when a maximum value among vertical distances 

between the obstacle and the central axis of the cleaning robot is greater than a 

second preset detection threshold, and when a minimum value among the vertical 

distances between the obstacle and the central axis of the cleaning robot is less 

than the second preset detection threshold, performing an action away from the 5 

obstacle to enable the sensor system to acquire three-dimensional information of 

the obstacle; where the central axis of the cleaning robot is parallel to the current 

traveling direction of the cleaning robot.  

[0193] In an embodiment, referring to FIG. 6, the above-mentioned 

central axis of the cleaning robot may be understood as a central axis of a traveling 10 

plane of the cleaning robot along the current traveling direction. The above-

mentioned central axis may be parallel to the current traveling direction of the 

cleaning robot.  

[0194] Specifically, as illustrated in FIG. 6, the distance between the 

above-mentioned obstacle and the cleaning robot along the central axis of the 15 

cleaning robot may be understood as a projected length of a distance between the 

obstacle and the cleaning robot on the central axis, which is recorded as a first 

distance represented by D. 

[0195] The vertical distance between the above-mentioned obstacle and 

the central axis of the cleaning robot may be specifically understood as a 20 

perpendicular length of one point on the outer peripheral boundary of the obstacle 

relative to the central axis, which is recorded as a second distance represented by 

d.  

[0196] It should be noted that the second distance determined based on 

different points on the outer peripheral boundary of the obstacle may be different 25 

values. The maximum value among the second distances, that is, the maximum 

value among the vertical distances between the obstacle and the central axis of 

the cleaning robot, is represented by d1. The minimum value among the second 
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distances, that is, the minimum value among the vertical distances between the 

obstacle and the central axis of the cleaning robot, is represented by d2.  

[0197] In an embodiment, as illustrated in FIG. 6, when the obstacle 

moves within the detection range of the sensor system, the cleaning robot 

measures and determines the distance (the first distance, abbreviated as D) 5 

between the obstacle and the cleaning robot along the central axis of the cleaning 

robot, the maximum value among the vertical distances (the maximum value 

among the second distances, abbreviated as d1) between the obstacle and the 

central axis of the cleaning robot, and the minimum value among the vertical 

distances (the minimum value among the second distances, abbreviated as d2) 10 

between the obstacle and the central axis of the cleaning robot through the sensor 

system (for example, a distance measuring sensor in the sensor system).  

[0198] During specific implementation, for example, first, the cleaning 

robot can acquire the corresponding first distance, the maximum value among the 

second distances, and the minimum value among the second distances by using a 15 

line laser sensor in the sensor system alone.  

[0199] Then, the cleaning robot can compare the detected first distance 

with the first preset detection threshold to acquire a corresponding first 

comparison result. Moreover, the detected maximum value among the second 

distances and the detected minimum value among the second distances are also 20 

compared with the second preset detection threshold respectively to acquire a 

corresponding second comparison result.  

[0200] The above-mentioned first preset detection threshold may be 

specifically understood as a minimum value among the effective detection 

distances of the sensor system. Generally, when the first distance between the 25 

cleaning robot and the obstacle is less than the first preset detection threshold, the 

sensor system as a whole cannot effectively acquire the three-dimensional 

information of the obstacle due to reasons such as failure to focus.  
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[0201] The above-mentioned second preset detection threshold may be 

specifically understood as a threshold distance perpendicular to the central axis 

used to prevent the cleaning robot from colliding with the obstacle. The second 

preset detection threshold may be specifically determined based on size 

parameters of the body of the cleaning robot.  5 

[0202] Then, the cleaning robot can determine whether the current 

position of the obstacle relative to the cleaning robot exceeds the effective 

detection range of the sensor system based on the first comparison result and the 

second comparison result.  

[0203] During specific implementation, according to the first comparison 10 

result and the second comparison result, when it is determined that the first 

distance is less than the first preset detection threshold, when the maximum value 

among the second distances is greater than the second preset detection threshold, 

and when the minimum value among the second distances is less than the second 

preset detection threshold, it can be determined that the cleaning robot is currently 15 

too close to the obstacle, and the current position of the obstacle relative to the 

cleaning robot exceeds the effective detection range of the sensor system. If the 

cleaning robot continues to travel in the current traveling direction, it will also 

collide with the obstacle. At this time, the cleaning robot needs to pay attention to 

the obstacle. 20 

[0204] Correspondingly, the cleaning robot can be automatically 

controlled to perform the corresponding action away from the obstacle, so that the 

position of the obstacle relative to the cleaning robot is within the effective 

detection range of the sensor system, so that the three-dimensional information of 

the obstacle can be effectively acquired through the sensor system.  25 

[0205] The above-mentioned action away from the obstacle may 

specifically include a backward action along a straight line, a backward action 

along a diagonal line, or a backward action along an arc, etc. 
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[0206] Specifically, for example, the cleaning robot may be controlled to 

perform a corresponding backward action to move away from the obstacle and 

increase the distance between the cleaning robot and the obstacle.  

[0207] During a process of performing the backward action, the cleaning 

robot can also detect the first distance between the cleaning robot and the obstacle 5 

in real time or regularly through the sensor system. When it is detected that the 

first distance is greater than or equal to the first preset detection threshold, it can 

be determined that the position of the obstacle relative to the cleaning robot is 

within the effective detection range of the sensor system. At this time, the cleaning 

robot is controlled to stop the backward action and is tentatively located at the 10 

current position. Furthermore, the sensor system is also configured to re-detect 

the position area (which may be recorded as the obstacle area) where the obstacle 

was previously detected, and re-acquire relevant three-dimensional information 

of the obstacle, so that the obstacle can be specifically detected and identified 

based on the re-acquired three-dimensional obstacle information. 15 

[0208] For another example, the cleaning robot may also be controlled to 

perform a steering action first, so that an orientation of the sensor system is as 

close or consistent as possible with a direction of the obstacle, and/or so that the 

cleaning robot is made to find the backward path without other obstacles as far as 

possible. Then, the cleaning robot performs a corresponding backward action 20 

away from the obstacle until the first distance between the cleaning robot and the 

obstacle is greater than or equal to the first preset detection threshold, and then 

the cleaning robot stops the backward action. 

[0209] During specific implementation, according to the first comparison 

result and the second comparison result, when it is determined that the first 25 

distance is less than the first preset detection threshold, and when the maximum 

value among the second distances is less than or equal to the second preset 

detection threshold, it can be determined that the cleaning robot is currently too 

close to the obstacle, and the current position of the obstacle relative to the 

cleaning robot exceeds the effective detection range of the sensor system. If the 30 
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cleaning robot continues to travel in the current traveling direction, it will collide 

with the obstacle. At this time, the cleaning robot needs to pay attention to the 

obstacle. Correspondingly, the cleaning robot can be controlled to perform the 

action away from the obstacle.  

[0210] During specific implementation, according to the first comparison 5 

result and the second comparison result, when it is determined that the first 

distance is less than the first preset detection threshold, and when the minimum 

value among the second distances is greater than the second preset detection 

threshold, it can be determined that the cleaning robot is currently too close to the 

obstacle, and the current position of the obstacle relative to the cleaning robot 10 

exceeds the effective detection range of the sensor system. If the cleaning robot 

continues to travel in the current traveling direction, it will not collide with the 

obstacle. At this time, the cleaning robot does not need to pay attention to the 

obstacle, and the cleaning robot does not need to perform the action away from 

the obstacle. Specifically, for example, the cleaning robot can be controlled to 15 

continue traveling and working (for example, cleaning), while continuing to 

acquire the three-dimensional information of the obstacle ahead through the 

sensor system.  

[0211] During specific implementation, according to the first comparison 

result and the second comparison result, when it is determined that the first 20 

distance is greater than or equal to the first preset detection threshold, it can be 

determined that the current position of the obstacle relative to the cleaning robot 

is within the effective detection range of the sensor system, or it can be determined 

that the obstacle is currently too far away from the cleaning robot and does not 

affect the traveling progress and operation of the cleaning robot. Thus, there is no 25 

need to pay attention to the obstacle for the time being. At this time, the cleaning 

robot does not need to perform the action away from the obstacle.  

[0212] In an embodiment, a specific value of the second preset detection 

threshold may be greater than or equal to 0.45 times a maximum length of the 

body of the cleaning robot in a direction perpendicular to the central axis of the 30 
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cleaning robot, and less than or equal to 0.55 times the maximum length of the 

body of the cleaning robot in the direction perpendicular to the central axis of the 

cleaning robot.  

[0213] Specifically, for example, the specific value of the second preset 

detection threshold may be 0.51 times or 0.53 times the maximum length of the 5 

body of the cleaning robot in the direction perpendicular to the central axis of the 

cleaning robot. For another example, the above-mentioned second preset 

detection threshold may specifically be 180 mm or 200 mm.  

[0214] Based on the above embodiments, by determining and using the 

above-mentioned second preset detection threshold as the relevant threshold for 10 

detection and judgment, it may more accurately determine whether the cleaning 

robot collides with the obstacle during travel.  

[0215] In an embodiment, the sensor system may specifically include one 

or more of a monocular vision sensor, a binocular vision sensor, a line laser sensor, 

a surface laser sensor, a LDS sensor, a Dtof sensor, an Itof sensor, etc. The first 15 

preset detection threshold is a minimum value among effective detection distances 

of the sensors in the sensor system. 

[0216] During specific implementation, a minimum value among 

effective detection distances of each sensor in the sensor system may be 

determined respectively. Then, the smallest value is further determined from the 20 

plurality of minimum values of the effective detection distances as the first preset 

detection threshold.  

[0217] Based on the above embodiments, by determining and using the 

above-mentioned first preset detection threshold as the relevant threshold for 

detection and judgment, it may more accurately determine whether the current 25 

position of the obstacle relative to the cleaning robot exceeds the effective 

detection range of the sensor system. 

[0218] In an embodiment, the cleaning robot performs the action away 

from the obstacle until it moves to a first position, and a distance between the first 
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position and the obstacle is less than a maximum value among the effective 

detection distances of the sensors in the sensor system.  

[0219] In an embodiment, after performing the action away from the 

obstacle, the movement control method is implemented by further including a step 

of: performing a steering action to adjust a detection direction of the sensor system 5 

so that the sensor system acquires the three-dimensional information of the 

obstacle. 

[0220] During specific implementation, the current detection direction of 

the sensor system and a current direction of the obstacle relative to the cleaning 

robot are determined first; then a direction deviation angle between the sensor 10 

system and the obstacle is determined based on the current detection direction of 

the sensor system and the current direction of the obstacle relative to the cleaning 

robot; and then the cleaning robot is controlled to perform the steering action 

according to the direction deviation angle, so that the sensor system may be as 

facing as possible against the obstacle. This allows the sensor system to more 15 

effectively and accurately acquire the three-dimensional information of the 

obstacle that meets the requirements.  

[0221] During specific implementation, three-dimensional information of 

a rear obstacle may also be acquired, then a backward path without the obstacle 

is re-planed and determined based on the three-dimensional information of the 20 

rear obstacle, then the corresponding steering action is performed to match the 

backward path, and then the backward action along the backward path is 

performed. This may effectively prevent the cleaning robot from colliding with 

the rear obstacle during the backward action. 

[0222] In an embodiment, after performing the action away from the 25 

obstacle, the movement control method is implemented by further including steps 

of: executing a waiting action; during a waiting period, re-detecting an obstacle 

area through the sensor system; and when the obstacle does not exist in the 

obstacle area, performing a return cleaning action. 
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[0223] After re-detected by the sensor system, the movement control 

method is implemented by further including a step of: when the obstacle exists in 

the obstacle area, re-planning a cleaning path and performing a detour action.  

[0224] Specifically, for example, the above-mentioned obstacle area may 

be re-detected through a distance measuring sensor in the sensor system to 5 

determine whether the obstacle still exists in the obstacle area. 

[0225] When it is determined that the obstacle no longer exists in the 

obstacle area, the cleaning robot re-plans the cleaning path, and then the cleaning 

robot performs the return cleaning action to return to the obstacle area for 

supplementary cleaning according to the cleaning path. 10 

[0226] When it is determined that the obstacle still exists in the obstacle 

area, the cleaning robot re-acquires the three-dimensional information of the 

obstacle through the sensor system, and detects and identifies the obstacle based 

on the three-dimensional information of the obstacle to determine the specific 

type of the obstacle. Furthermore, the cleaning path that matches the obstacle may 15 

be re-planned based on the specific type of the obstacle, and then the detour action 

based on the cleaning path is performed. In this way, the cleaning robot may clean 

as many areas as possible while avoiding obstacles, and obtain better cleaning 

results. 

[0227] In an embodiment, after re-detected by the sensor system, the 20 

movement control method is implemented by further including a step of: when 

the obstacle exists in the obstacle area and the obstacle is a human, broadcasting 

relevant prompt information by voice. 

[0228] Specifically, after re-detected by the sensor system, when it is 

determined that the obstacle still exists in the obstacle area, the three-dimensional 25 

information of the obstacle with higher quality that meets the requirements may 

be effectively acquired through the sensor system. 

[0229] Then, a pre-trained obstacle detection model may be used to 

process the above three-dimensional information of the obstacle to acquire 
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corresponding obstacle detection results. The above-mentioned obstacle detection 

model may be specifically understood as a neural network model which is trained 

in advance using a large amount of three-dimensional information of sample 

obstacles and can automatically identify and determine the obstacle type.  

[0230] According to the above obstacle detection results, when it is 5 

determined that the obstacle is a human, relevant prompt information may be 

broadcast by voice to the human. For example, a voice prompts the human to 

move out of the way to facilitate cleaning. 

[0231] After the relevant prompt information is broadcast by voice, the 

obstacle area is re-detected through the sensor system after a preset time interval 10 

(for example, an interval of 1 minute). When the obstacle does not exist in the 

obstacle area, the return cleaning action is performed. 

[0232] It can be seen from the above that, in the movement control method 

of the cleaning robot provided by the embodiments of the present disclosure, 

during travel of the cleaning robot, the three-dimensional information of the 15 

obstacle is acquired through the sensor system. When it is detected that an 

obstacle moves within the detection range of the sensor system, when the distance 

between the obstacle and the cleaning robot along the central axis of the cleaning 

robot is less than the first preset detection threshold, when the maximum value 

among the vertical distances between the obstacle and the central axis of the 20 

cleaning robot is greater than the second preset detection threshold, and when the 

minimum value among the vertical distances between the obstacle and the central 

axis of the cleaning robot is less than the second preset detection threshold, it can 

be automatically determined that the sensor system cannot effectively acquire 

high-quality three-dimensional information of the obstacle that meets the 25 

requirements at present, and it then intelligently performs the action away from 

the obstacle. This allows the sensor system of the cleaning robot to effectively 

acquire the three-dimensional information of the obstacle that meets the 

requirements and achieve accurate identification of the obstacle. Specifically, the 

type, shape, size and other characteristics of the obstacle are accurately identified 30 
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based on the above three-dimensional information of the obstacle, and obstacle 

identification results with higher accuracy and better effect are acquired. Based 

on the obstacle identification results, the cleaning robot may adopt the most 

appropriate obstacle avoidance or cleaning strategy.  

[0233] The present disclosure also provides another movement control 5 

method of a cleaning robot, which is applied to the cleaning robot. The cleaning 

robot is equipped with a sensor system capable of acquiring three-dimensional 

information of an obstacle. The specific implementation of the movement control 

method may include a step of: 

[0234] During travel of the cleaning robot, when an obstacle moves within 10 

a detection range of the sensor system, when a distance between the obstacle and 

the cleaning robot along a central axis of the cleaning robot is greater than or equal 

to a first preset detection threshold, when a maximum value among vertical 

distances between the obstacle and the central axis of the cleaning robot is greater 

than a second preset detection threshold, and when a minimum value among the 15 

vertical distances between the obstacle and the central axis of the cleaning robot 

is less than the second preset detection threshold, performing a steering action; 

where the central axis of the cleaning robot is parallel to the current traveling 

direction of the cleaning robot.  

[0235] During specific implementation, when the distance between the 20 

obstacle and the cleaning robot along the central axis of the cleaning robot is 

greater than or equal to the first preset detection threshold, when the maximum 

value among the vertical distances between the obstacle and the central axis of 

the cleaning robot is greater than the second preset detection threshold, and when 

the minimum value among the vertical distances between the obstacle and the 25 

central axis of the cleaning robot is less than the second preset detection threshold, 

it can be determined a current detection direction of the sensor system is 

inconsistent with a current direction of the object relative to the cleaning robot, 

and there is a certain deviation angle therebetween. Moreover, if the cleaning 
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robot continues to travel along the current path, there is a high probability that it 

will collide with the obstacle.  

[0236] In view of the above situation, by performing the steering action, 

the deviation angle between the detection direction of the sensor system and the 

direction of the obstacle relative to the cleaning robot can be effectively reduced, 5 

so that the sensor system can face the obstacle as much as possible, so as to better 

acquire the three-dimensional information of the obstacle. Alternatively, by 

performing the steering action, the cleaning robot can avoid the obstacle in front 

of it and prevent the cleaning robot from colliding with the obstacle.  

[0237] Specifically, for example, the current detection direction of the 10 

sensor system and the current direction of the obstacle relative to the cleaning 

robot are determined first, and then the direction deviation angle between the 

sensor system and the obstacle is determined based on the current detection 

direction of the sensor system and the current direction of the obstacle relative to 

the cleaning robot. The cleaning robot is then controlled to perform the steering 15 

action according to the direction deviation angle to adjust the detection direction 

of the sensor system so that the sensor system can face the obstacle as much as 

possible. This allows the sensor system to more effectively acquire the three-

dimensional information of the obstacle that meets the requirements. Furthermore, 

the type, shape, size and other characteristics of the obstacle can be accurately 20 

identified based on the above three-dimensional information of the obstacle, and 

obstacle identification results with higher accuracy and better effect can be 

obtained. Based on the obstacle identification results, the cleaning robot may 

adopt the most appropriate obstacle avoidance or cleaning strategy.  

[0238] In an embodiment, the second preset detection threshold is greater 25 

than or equal to 0.45 times a maximum length of the body of the cleaning robot 

in a direction perpendicular to the central axis of the cleaning robot, and less than 

or equal to 0.55 times the maximum length of the body of the cleaning robot in 

the direction perpendicular to the central axis of the cleaning robot.  
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[0239] The present disclosure also provides another movement control 

method of a cleaning robot, which is applied to the cleaning robot. The cleaning 

robot is equipped with a sensor system capable of acquiring three-dimensional 

information of an obstacle. The specific implementation of the movement control 

method may include a step of:  5 

[0240] During travel of the cleaning robot, when there is an obstacle, when 

a distance between the obstacle and the cleaning robot along a central axis of the 

cleaning robot is greater than or equal to a first preset detection threshold, when 

a maximum value among included angles between connection lines constituted 

by a first reference point of the cleaning robot and second reference points of the 10 

obstacle and a current traveling direction of the cleaning robot is greater than a 

third preset detection threshold, and when a minimum value among the included 

angles between the connection lines constituted by the first reference point of the 

cleaning robot and the second reference points of the obstacle and the current 

traveling direction of the cleaning robot is less than the third preset detection 15 

threshold, performing a steering action; where the central axis of the cleaning 

robot is parallel to the current traveling direction of the cleaning robot, the first 

reference point is one point closer to the obstacle along the current traveling 

direction in intersection points of a body boundary of the cleaning robot and the 

central axis of the cleaning robot, the second reference points are intersection 20 

points of an outer peripheral boundary of the obstacle and a reference line of the 

obstacle, and the reference line is perpendicular to the central axis. 

[0241] During specific implementation, when the distance between the 

obstacle and the cleaning robot along the central axis of the cleaning robot is 

greater than or equal to the first preset detection threshold, when the maximum 25 

value among the included angles between the connection lines constituted by the 

first reference point of the cleaning robot and the second reference points of the 

obstacle and the current traveling direction of the cleaning robot is greater than 

the third preset detection threshold, and when the minimum value among the 

included angles between the connection lines constituted by the first reference 30 
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point of the cleaning robot and the second reference points of the obstacle and the 

current traveling direction of the cleaning robot is less than the third preset 

detection threshold, it can be determined that a current detection direction of the 

sensor system is inconsistent with a current direction of the object relative to the 

cleaning robot, and there is a certain deviation angle therebetween. Moreover, if 5 

the cleaning robot continues to travel along the current path, there is a high 

probability that it will collide with the obstacle. 

[0242] In view of the above situation, by performing the steering action, 

the deviation angle between the detection direction of the sensor system and the 

direction of the obstacle relative to the cleaning robot can be effectively reduced, 10 

so that the sensor system can face the obstacle as much as possible, so as to better 

acquire the three-dimensional information of the obstacle. Alternatively, by 

performing the steering action, the cleaning robot can avoid the obstacle in front 

of it and prevent the cleaning robot from colliding with the obstacle. 

[0243] Referring to FIG. 7, embodiments of the present disclosure also 15 

provide a cleaning robot. The cleaning robot includes a body 701, a sensor system 

702 provided on the body 701 and capable of acquiring three-dimensional 

information of an obstacle, a processor 703 (or controller), and a memory 704 for 

storing instructions executable by the processor 703.  

[0244] During travel of the cleaning robot, the processor 703 is configured 20 

to implement relevant steps of the movement control method of the cleaning robot 

by executing relevant instructions in the memory 704, so that the sensor system 

702 can effectively acquire three-dimensional information of the obstacle that 

meet the requirements.  

[0245] During specific implementation, when the processor 703 detects 25 

through the sensor system 702 that there is an obstacle moving within the 

detection range of the sensor system, a distance between the obstacle and the 

cleaning robot along a central axis of the cleaning robot is less than a first preset 

detection threshold, a maximum value among vertical distances between the 



49 

 
 

obstacle and the central axis of the cleaning robot is greater than a second preset 

detection threshold, and a minimum value among the vertical distances between 

the obstacle and the central axis of the cleaning robot is less than the second preset 

detection threshold, the processor 703 controls the cleaning robot to perform an 

action away from the obstacle to enable the sensor system to acquire three-5 

dimensional information of the obstacle; where the central axis of the cleaning 

robot is parallel to the current traveling direction of the cleaning robot. 

[0246] During specific implementation, when the processor 703 detects 

through the sensor system 702 that there is an obstacle moving within the 

detection range of the sensor system 702, a distance between the obstacle and the 10 

cleaning robot along a central axis of the cleaning robot is less than a first preset 

detection threshold, a maximum value among included angles between 

connection lines constituted by a first reference point of the cleaning robot and 

second reference points of the obstacle and a current traveling direction of the 

cleaning robot is greater than a third preset detection threshold, and a minimum 15 

value among the included angles between the connection lines constituted by the 

first reference point of the cleaning robot and the second reference points of the 

obstacle and the current traveling direction of the cleaning robot is less than the 

third preset detection threshold, the processor 703 controls the cleaning robot to 

perform an action away from the obstacle to enable the sensor system to acquire 20 

three-dimensional information of the obstacle; where the central axis of the 

cleaning robot is parallel to the current traveling direction of the cleaning robot, 

the first reference point is one point closer to the obstacle along the current 

traveling direction in intersection points of a body boundary of the cleaning robot 

and the central axis of the cleaning robot, the second reference points are 25 

intersection points of an outer peripheral boundary of the obstacle and a reference 

line of the obstacle, and the reference line is perpendicular to the central axis.  

[0247] During specific implementation, when the processor 703 detects 

through the sensor system 702 that there is an obstacle moving within the 

detection range of the sensor system, and an observation angle of the cleaning 30 
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robot relative to the obstacle is greater than a fourth preset detection threshold, 

the processor 703 controls the cleaning robot to perform an action away from the 

obstacle to enable the sensor system to acquire three-dimensional information of 

the obstacle. 

[0248] During specific implementation, when the processor 703 detects 5 

through the sensor system 702 that there is an obstacle moving within the 

detection range of the sensor system, the distance between the obstacle and the 

cleaning robot along the central axis of the cleaning robot is greater than or equal 

to the first preset detection threshold, a maximum value among vertical distances 

between the obstacle and the central axis of the cleaning robot is greater than a 10 

second preset detection threshold, and a minimum value among the vertical 

distance between the obstacle and the central axis of the cleaning robot is less than 

the second preset detection threshold, the processor 703 controls the cleaning 

robot to perform a steering action; where the central axis of the cleaning robot is 

parallel to the current traveling direction of the cleaning robot.  15 

[0249] During specific implementation, when the processor 703 detects 

through the sensor system 702 that there is an obstacle moving within the 

detection range of the sensor system, and the distance between the obstacle and 

the cleaning robot along the central axis of the cleaning robot is greater than or 

equal to the first preset detection threshold, a maximum value among included 20 

angles between connection lines constituted by a first reference point of the 

cleaning robot and second reference points of the obstacle and a current traveling 

direction of the cleaning robot is greater than a third preset detection threshold, 

and a minimum value among the included angles between the connection lines 

constituted by the first reference point of the cleaning robot and the second 25 

reference points of the obstacle and the current traveling direction of the cleaning 

robot is less than the third preset detection threshold, the processor 703 controls 

the cleaning robot to perform a steering action; where the central axis of the 

cleaning robot is parallel to the current traveling direction of the cleaning robot, 

the first reference point is one point closer to the obstacle along the current 30 
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traveling direction in intersection points of a body boundary of the cleaning robot 

and the central axis of the cleaning robot, the second reference points are 

intersection points of an outer peripheral boundary of the obstacle and a reference 

line of the obstacle, and the reference line is perpendicular to the central axis. 

[0250] In the embodiments, the processor 703 may be implemented in any 5 

appropriate manner. For example, the processor may take a form of a 

microprocessor/processor and a computer-readable medium, a logic gate, a switch, 

an application specific integrated circuit (ASIC), a programmable logic controller, 

or an embedded microcontroller that stores computer-readable program code 

(such as software or firmware) that can be executed by the 10 

microprocessor/processor. The present disclosure does not limit it.  

[0251] In the embodiments, the memory 704 may include multiple levels. 

In a digital system, any memory that can store binary data can be a memory. In an 

integrated circuit, a circuit with storage function that has no physical form is also 

called memory, such as Random Access Memory (RAM), First Input First Output 15 

(FIFO), etc. In a system, a storage device in physical form is also called memory, 

such as a memory stick, a Trans-flash (TF) card, etc. 

[0252] Embodiments of the present disclosure also provide a computer-

readable storage medium based on the above-mentioned movement control 

method of a cleaning robot. The computer-readable storage medium stores 20 

computer program instructions, and the computer program instructions are 

executed to implement a step of: during travel of the cleaning robot, when there 

is an obstacle that moves within a detection range of the sensor system, when a 

distance between the obstacle and the cleaning robot along a central axis of the 

cleaning robot is less than a first preset detection threshold, when a maximum 25 

value among vertical distances between the obstacle and the central axis of the 

cleaning robot is greater than a second preset detection threshold, and when a 

minimum value among the vertical distances between the obstacle and the central 

axis of the cleaning robot is less than the second preset detection threshold, 

performing an action away from the obstacle to enable the sensor system to 30 
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acquire three-dimensional information of the obstacle; where the central axis of 

the cleaning robot is parallel to the current traveling direction of the cleaning robot. 

[0253] Embodiments of the present disclosure also provide another 

computer-readable storage medium based on the above-mentioned movement 

control method of a cleaning robot. The computer-readable storage medium stores 5 

computer program instructions, and the computer program instructions are 

executed to implement a step of: during travel of the cleaning robot, when there 

is an obstacle, when a distance between the obstacle and the cleaning robot along 

a central axis of the cleaning robot is less than a first preset detection threshold, 

when a maximum value among included angles between connection lines 10 

constituted by a first reference point of the cleaning robot and second reference 

points of the obstacle and a current traveling direction of the cleaning robot is 

greater than a third preset detection threshold, and when a minimum value among 

the included angles between the connection lines constituted by the first reference 

point of the cleaning robot and the second reference points of the obstacle and the 15 

current traveling direction of the cleaning robot is less than the third preset 

detection threshold, performing an action away from the obstacle to enable the 

sensor system to acquire three-dimensional information of the obstacle; where the 

central axis of the cleaning robot is parallel to the current traveling direction of 

the cleaning robot, the first reference point is one point closer to the obstacle along 20 

the current traveling direction in intersection points of a body boundary of the 

cleaning robot and the central axis of the cleaning robot, the second reference 

points are intersection points of an outer peripheral boundary of the obstacle and 

a reference line of the obstacle, and the reference line is perpendicular to the 

central axis. 25 

[0254] Embodiments of the present disclosure also provide another 

computer-readable storage medium based on the above-mentioned movement 

control method of a cleaning robot. The computer-readable storage medium stores 

computer program instructions, and the computer program instructions are 

executed to implement a step of: during travel of the cleaning robot, when there 30 
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is an obstacle, and when an observation angle of the cleaning robot relative to the 

obstacle is greater than a fourth preset detection threshold, performing an action 

away from the obstacle to enable the sensor system to acquire three-dimensional 

information of the obstacle.  

[0255] Embodiments of the present disclosure also provide another 5 

computer-readable storage medium based on the above-mentioned movement 

control method of a cleaning robot. The computer-readable storage medium stores 

computer program instructions, and the computer program instructions are 

executed to implement a step of: during travel of the cleaning robot, when there 

is an obstacle moving within the detection range of the sensor system, when the 10 

distance between the obstacle and the cleaning robot along the central axis of the 

cleaning robot is greater than or equal to the first preset detection threshold, when 

a maximum value among vertical distances between the obstacle and the central 

axis of the cleaning robot is greater than a second preset detection threshold, and 

when a minimum value among the vertical distance between the obstacle and the 15 

central axis of the cleaning robot is less than the second preset detection threshold, 

performing a steering action; where the central axis of the cleaning robot is 

parallel to the current traveling direction of the cleaning robot.  

[0256] Embodiments of the present disclosure also provide another 

computer-readable storage medium based on the above-mentioned movement 20 

control method of a cleaning robot. The computer-readable storage medium stores 

computer program instructions, and the computer program instructions are 

executed to implement a step of: during travel of the cleaning robot, when there 

is an obstacle moving within the detection range of the sensor system, when the 

distance between the obstacle and the cleaning robot along the central axis of the 25 

cleaning robot is greater than or equal to the first preset detection threshold, when 

a maximum value among included angles between connection lines constituted 

by a first reference point of the cleaning robot and second reference points of the 

obstacle and a current traveling direction of the cleaning robot is greater than a 

third preset detection threshold, and when a minimum value among the included 30 
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angles between the connection lines constituted by the first reference point of the 

cleaning robot and the second reference points of the obstacle and the current 

traveling direction of the cleaning robot is less than the third preset detection 

threshold, performing a steering action; where the central axis of the cleaning 

robot is parallel to the current traveling direction of the cleaning robot, the first 5 

reference point is one point closer to the obstacle along the current traveling 

direction in intersection points of a body boundary of the cleaning robot and the 

central axis of the cleaning robot, the second reference points are intersection 

points of an outer peripheral boundary of the obstacle and a reference line of the 

obstacle, and the reference line is perpendicular to the central axis. 10 

[0257] In the embodiments, the above-mentioned storage medium 

includes but is not limited to a random access memory (RAM), a read-only 

memory (ROM), a cache, a hard disk drive (HDD), or a memory card. The 

memory is configured to store the computer program instructions. A network 

communication unit may be an interface configured in accordance with the 15 

standards specified by the communication protocol and used for network 

connection communication.  

[0258] In the embodiments, functions and effects specifically 

implemented by the program instructions stored in the computer-readable storage 

medium are explained in comparison with other embodiments, and will not be 20 

described again here.  

[0259] Embodiments of the present disclosure also provide a computer 

program product, which at least includes a computer program, and the computer 

program is executed by the processor to implement relevant steps of the 

movement control method of the cleaning robot.  25 

[0260] At the software level, embodiments of the present disclosure also 

provide a mobile control device for a cleaning robot, which may specifically 

include a control module.  
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[0261] The above-mentioned control module may be specifically 

configured to control the cleaning robot to perform an action away from an 

obstacle to enable a sensor system to acquire three-dimensional information of 

the obstacle during travel of the cleaning robot, on a condition that the obstacle 

moves within a detection range of the sensor system, and when a distance between 5 

the obstacle and the cleaning robot along a central axis of the cleaning robot is 

less than a first preset detection threshold, a maximum value among vertical 

distances between the obstacle and the central axis of the cleaning robot is greater 

than a second preset detection threshold, and a minimum value among the vertical 

distances between the obstacle and the central axis of the cleaning robot is less 10 

than the second preset detection threshold. The central axis of the cleaning robot 

is parallel to the current traveling direction of the cleaning robot. 

[0262] It should be noted that the units, devices, or modules explained in 

the above embodiments may be implemented by computer chips or entities, or by 

products with certain functions. For the convenience of description, when 15 

describing the above device, the functions are divided into various modules and 

described separately. Of course, when implementing the present disclosure, the 

functions of each module may be implemented in the same or multiple software 

and/or hardware, or a module that implements the same function may be 

implemented by a combination of multiple sub-modules or sub-units. The device 20 

embodiments described above are only illustrative. For example, the division of 

the units is only a logical function division. In actual implementation, there may 

be other division methods. For example, multiple units or components may be 

combined or integrated to another system, or some features may be ignored, or 

not implemented. In another aspect, the coupling or direct coupling or 25 

communication connection between each other shown or discussed may be 

through some interfaces, and the indirect coupling or communication connection 

of the devices or units may be in electrical, mechanical, or other forms.  

[0263] It can be seen from the above that the mobile control device of the 

cleaning robot provided by the embodiments of the present disclosure can enable 30 



56 

 
 

the sensor system of the cleaning robot to effectively acquire the three-

dimensional information of the obstacle and achieve accurate identification of the 

obstacle. Furthermore, the type, shape, size and other characteristics of the 

obstacle can be accurately identified based on the above three-dimensional 

information of the obstacle, and obstacle identification results with higher 5 

accuracy and better effect can be obtained. Based on the obstacle identification 

results, the cleaning robot may adopt the most appropriate obstacle avoidance or 

cleaning strategy.  

[0264] Although the present disclosure provides method operation steps 

as described in the embodiments or flow charts, more or fewer operation steps 10 

may be included based on conventional or non-inventive means. The sequence of 

steps listed in the embodiment is only one way of executing the sequence of many 

steps, and does not represent the only execution sequence. When the actual device 

or client product is executed, it can be executed sequentially or in parallel (for 

example, a parallel processor or a multi-thread processing environment, or even 15 

a distributed data processing environment) according to the methods shown in the 

embodiments or figures. The terms "comprise", "include" or any other variation 

thereof are intended to cover a non-exclusive inclusion such that a process, 

method, product, or apparatus including a list of elements includes not only those 

elements but also others not expressly listed elements, or also elements inherent 20 

to the process, method, product or apparatus. Without further limitation, it does 

not exclude the presence of additional identical or equivalent elements in a 

process, method, product or apparatus including the stated elements. The terms 

such as first and second are used to indicate names and do not indicate any specific 

order. 25 

[0265] Those skilled in the art also know that, in addition to implementing 

functions of the controller in the form of pure computer-readable program code, 

it is possible to logically program the method steps so that the controller may 

achieve the same functions in the form of logic gates, switches, application-

specific integrated circuits, programmable logic controllers, or embedded 30 
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microcontroller. Therefore, the controller may be considered as a hardware 

component, and elements included therein for implementing various functions 

may also be considered as structures within the hardware component. Or even, 

the means for implementing various functions may be considered as structures 

within hardware components as well as software modules implementing the 5 

methods.  

[0266] The present disclosure may be described in the general context of 

computer-executable instructions, such as program modules, being executed by a 

computer. Generally, program modules include routines, programs, objects, 

components, data structures, classes, etc. that perform specific tasks or implement 10 

specific abstract data types. The present disclosure may also be practiced in 

distributed computing environments where tasks are performed by remote 

processing devices connected through communications networks. In the 

distributed computing environment, program modules may be located in both 

local and remote computer-readable storage media including the storage device.  15 

[0267] From the description of the above embodiments, those skilled in 

the art can clearly understand that the present disclosure can be implemented by 

means of software plus a necessary general hardware platform. Based on this 

understanding, the technical solutions in the present disclosure can essentially be 

embodied in the form of a software product. The computer software product can 20 

be stored in a storage medium, such as ROM/RAM, magnetic disk, optical disk, 

etc., and includes a number of instructions to make a computer device (which may 

be a personal computer, a mobile terminal, a server, a network device, etc.) 

executes the methods described in various embodiments or some parts of the 

embodiments of the present disclosure.  25 

[0268] Each embodiment in the present disclosure is described in a 

progressive manner. The same or similar parts between the various embodiments 

can be referred to each other. Each embodiment focuses on its differences from 

other embodiments. These instructions may be used in a variety of general or 

special purpose computer system environments or configurations. For example, 30 
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personal computers, server computers, handheld or portable devices, tablet 

devices, multiprocessor systems, microprocessor-based systems, set-top boxes, 

programmable electronic devices, network PCs, minicomputers, mainframe 

computers, a distributed computing environment including any of the above 

systems or devices, etc.  5 

[0269] Although the present disclosure has been described by way of 

embodiments, those skilled in the art will appreciate that many modifications and 

variations can be made according to the present disclosure without departing from 

the spirit of the present disclosure, and it is intended that the appended claims 

cover such modifications and variations without departing from the spirit of the 10 

present disclosure.  
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CLAIMS 

 

1. A movement control method of a cleaning robot, wherein the movement 

control method is applied to the cleaning robot, the cleaning robot is provided 

with a sensor system capable of acquiring three-dimensional information of an 5 

obstacle, and the movement control method comprises:  

during travel of the cleaning robot, when the obstacle moves within a 

detection range of the sensor system, when a distance between the obstacle and 

the cleaning robot along a central axis of the cleaning robot is less than a first 

preset detection threshold, when a maximum value among included angles 10 

between connection lines constituted by a first reference point of the cleaning 

robot and second reference points of the obstacle and a current traveling direction 

of the cleaning robot is greater than a third preset detection threshold, and when 

a minimum value among the included angles between the connection lines 

constituted by the first reference point of the cleaning robot and the second 15 

reference points of the obstacle and the current traveling direction of the cleaning 

robot is less than the third preset detection threshold, performing an action away 

from the obstacle to enable the sensor system to acquire three-dimensional 

information of the obstacle,  

wherein the central axis of the cleaning robot is parallel to the current 20 

traveling direction of the cleaning robot, the first reference point is one point 

closer to the obstacle along the current traveling direction in intersection points 

of a body boundary of the cleaning robot and the central axis of the cleaning robot, 

the second reference points are intersection points of an outer peripheral boundary 

of the obstacle and a reference line of the obstacle, and the reference line is 25 

perpendicular to the central axis. 

 

2. The movement control method according to claim 1, wherein the 

movement control method further comprises:  

when the distance between the obstacle and the cleaning robot along the 30 

central axis of the cleaning robot is less than the first preset detection threshold, 
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and when the minimum value among the included angles between the connection 

lines constituted by the first reference point of the cleaning robot and the second 

reference points of the obstacle and the current traveling direction of the cleaning 

robot is greater than or equal to the third preset detection threshold, not 

performing the action away from the obstacle and continuing to travel along a 5 

current traveling path. 

 

3. The movement control method according to claim 1, wherein the sensor 

system comprises one or more of a monocular vision sensor, a binocular vision 

sensor, a line laser sensor, a surface laser sensor, a laser direct structuring (LDS) 10 

sensor, a direct time of flight (Dtof) sensor, and an indirect time of flight (Itof) 

sensor; and  

the first preset detection threshold is a minimum value among effective 

detection distances of sensors in the sensor system. 

 15 

4. The movement control method according to claim 3, wherein the cleaning 

robot performs the action away from the obstacle until it moves to a first position, 

and a distance between the first position and the obstacle is less than a maximum 

value among the effective detection distances of the sensors in the sensor system. 

 20 

5. The movement control method according to claim 1, wherein after 

performing the action away from the obstacle, the movement control method 

further comprises:  

performing a steering action to adjust a detection direction of the sensor 

system so that the sensor system acquires the three-dimensional information of 25 

the obstacle. 

 

6. The movement control method according to claim 1, wherein after 

performing the action away from the obstacle, the movement control method 

further comprises:  30 

executing a waiting action;  
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during a waiting period, re-detecting an obstacle area through the sensor 

system; and  

when the obstacle does not exist in the obstacle area, performing a return 

cleaning action. 

 5 

7. The movement control method according to claim 6, wherein after re-

detecting the obstacle area through the sensor system, the movement control 

method further comprises:  

when the obstacle exists in the obstacle area, re-planning a cleaning path and 

performing a detour action. 10 

 

8. The movement control method according to claim 6, wherein after re-

detecting the obstacle area through the sensor system, the movement control 

method further comprises:  

when the obstacle exists in the obstacle area and the obstacle is a human, 15 

broadcasting relevant prompt information by voice. 

 

9. A movement control method of a cleaning robot, wherein the movement 

control method is applied to the cleaning robot, the cleaning robot is provided 

with a sensor system capable of acquiring three-dimensional information of an 20 

obstacle, and the movement control method comprises:  

during travel of the cleaning robot, when the obstacle moves within a 

detection range of the sensor system, and when an observation angle of the 

cleaning robot relative to the obstacle is greater than a fourth preset detection 

threshold, performing an action away from the obstacle to enable the sensor 25 

system to acquire three-dimensional information of the obstacle. 

 

10. The movement control method according to claim 9, wherein the 

observation angle of the cleaning robot relative to the obstacle is an included angle 

formed by tangent lines of an outer peripheral boundary of the obstacle passing 30 

through a first reference point of the cleaning robot.  
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11. The movement control method according to claim 10, wherein on a 

condition that the observation angle comprises a horizontal observation angle, the 

fourth preset detection threshold comprises a horizontal field angle threshold of 

the sensor system. 5 

 

12. The movement control method according to claim 10, wherein on a 

condition that the observation angle comprises a vertical observation angle, the 

fourth preset detection threshold comprises a vertical field angle threshold of the 

sensor system. 10 

 

13. The movement control method according to claim 10, wherein on a 

condition that the observation angle comprises a horizontal observation angle and 

a vertical observation angle, the fourth preset detection threshold comprises a 

horizontal field angle threshold and a vertical field angle threshold of the sensor 15 

system. 

 

14. The movement control method according to claim 9, wherein after 

performing the action away from the obstacle, the movement control method 

further comprises:  20 

when the observation angle of the cleaning robot relative to the obstacle is 

less than a preset critical threshold, executing a waiting action.  

 

15. The movement control method according to claim 9, wherein the sensor 

system comprises one or more of a monocular vision sensor, a binocular vision 25 

sensor, a line laser sensor, a surface laser sensor, a LDS sensor, a Dtof sensor, and 

an Itof sensor. 

 

16. The movement control method according to claim 15, wherein the 

cleaning robot performs the action away from the obstacle until it moves to a first 30 

position, and a distance between the first position and the obstacle is less than a 
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maximum value among the effective detection distances of the sensors in the 

sensor system. 

 

17. The movement control method according to claim 9, wherein after 

performing the action away from the obstacle, the movement control method 5 

further comprises:  

performing a steering action to adjust a detection direction of the sensor 

system so that the sensor system acquires the three-dimensional information of 

the obstacle. 

 10 

18. The movement control method according to claim 9, wherein after 

performing the action away from the obstacle, the movement control method 

further comprises:  

executing a waiting action;  

during a waiting period, re-detecting an obstacle area through the sensor 15 

system; and  

when the obstacle does not exist in the obstacle area, performing a return 

cleaning action. 

 

19. The movement control method according to claim 18, wherein after re-20 

detecting the obstacle area through the sensor system, the movement control 

method further comprises:  

when the obstacle exists in the obstacle area, re-planning a cleaning path and 

performing a detour action. 

 25 

20. The movement control method according to claim 18, wherein after re-

detecting the obstacle area through the sensor system, the movement control 

method further comprises:  

when the obstacle exists in the obstacle area and the obstacle is a human, 

broadcasting relevant prompt information by voice. 30 
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21. A movement control method of a cleaning robot, wherein the movement 

control method is applied to the cleaning robot, the cleaning robot is provided 

with a sensor system capable of acquiring three-dimensional information of an 

obstacle, and the movement control method comprises:  

during travel of the cleaning robot, when the obstacle moves within a 5 

detection range of the sensor system, when a distance between the obstacle and 

the cleaning robot along a central axis of the cleaning robot is less than a first 

preset detection threshold, when a maximum value among vertical distances 

between the obstacle and the central axis of the cleaning robot is greater than a 

second preset detection threshold, and when a minimum value among the vertical 10 

distances between the obstacle and the central axis of the cleaning robot is less 

than the second preset detection threshold, performing an action away from the 

obstacle to enable the sensor system to acquire three-dimensional information of 

the obstacle,  

wherein the central axis of the cleaning robot is parallel to the current 15 

traveling direction of the cleaning robot. 

 

22. The movement control method according to claim 21, wherein the 

movement control method further comprises:  

when the distance between the obstacle and the cleaning robot along the 20 

central axis of the cleaning robot is less than the first preset detection threshold, 

and when the minimum value among the vertical distances between the obstacle 

and the central axis of the cleaning robot is greater than or equal to the second 

preset detection threshold, not performing the action away from the obstacle and 

continuing to travel along a current traveling path. 25 

 

23. The movement control method according to claim 21, wherein the second 

preset detection threshold is greater than or equal to 0.45 times a maximum length 

of a body of the cleaning robot in a direction perpendicular to the central axis of 

the cleaning robot, and less than or equal to 0.55 times the maximum length of 30 
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the body of the cleaning robot in the direction perpendicular to the central axis of 

the cleaning robot. 

 

24. The movement control method according to claim 21, wherein the sensor 

system comprises a binocular vision sensor. 5 

 

25. The movement control method according to claim 21, wherein the sensor 

system comprises one or more of a monocular vision sensor, a binocular vision 

sensor, a line laser sensor, a surface laser sensor, a LDS sensor, a Dtof sensor, and 

an Itof sensor; and  10 

the first preset detection threshold is a minimum value among effective 

detection distances of sensors in the sensor system. 

 

26. The movement control method according to claim 21, wherein the 

cleaning robot performs the action away from the obstacle until it moves to a first 15 

position, and a distance between the first position and the obstacle is less than a 

maximum value among the effective detection distances of the sensors in the 

sensor system. 

 

27. The movement control method according to claim 21, wherein after 20 

performing the action away from the obstacle, the movement control method 

further comprises:  

performing a steering action to adjust a detection direction of the sensor 

system so that the sensor system acquires the three-dimensional information of 

the obstacle. 25 

 

28. The movement control method according to claim 21, wherein after 

performing the action away from the obstacle, the movement control method 

further comprises:  

executing a waiting action;  30 
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during a waiting period, re-detecting an obstacle area through the sensor 

system; and  

when the obstacle does not exist in the obstacle area, performing a return 

cleaning action. 

 5 

29. The movement control method according to claim 28, wherein after re-

detecting the obstacle area through the sensor system, the movement control 

method further comprises:  

when the obstacle exists in the obstacle area, re-planning a cleaning path and 

performing a detour action. 10 

 

30. The movement control method according to claim 28, wherein after re-

detecting the obstacle area through the sensor system, the movement control 

method further comprises:  

when the obstacle exists in the obstacle area and the obstacle is a human, 15 

broadcasting relevant prompt information by voice.  

 

31. A movement control method of a cleaning robot, wherein the movement 

control method is applied to the cleaning robot, the cleaning robot is provided 

with a sensor system capable of acquiring three-dimensional information of an 20 

obstacle, and the movement control method comprises:  

during travel of the cleaning robot, when the obstacle moves within a 

detection range of the sensor system, when a distance between the obstacle and 

the cleaning robot along a central axis of the cleaning robot is greater than or equal 

to a first preset detection threshold, when a maximum value among vertical 25 

distances between the obstacle and the central axis of the cleaning robot is greater 

than a second preset detection threshold, and when a minimum value among the 

vertical distances between the obstacle and the central axis of the cleaning robot 

is less than the second preset detection threshold, performing a steering action,  

wherein the central axis of the cleaning robot is parallel to the current 30 

traveling direction of the cleaning robot. 
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32. The movement control method according to claim 31, wherein the second 

preset detection threshold is greater than or equal to 0.45 times a maximum length 

of a body of the cleaning robot in a direction perpendicular to the central axis of 

the cleaning robot, and less than or equal to 0.55 times the maximum length of 5 

the body of the cleaning robot in the direction perpendicular to the central axis of 

the cleaning robot. 

 

33. A movement control method of a cleaning robot, wherein the movement 

control method is applied to the cleaning robot, the cleaning robot is provided 10 

with a sensor system capable of acquiring three-dimensional information of an 

obstacle, and the movement control method comprises:  

during travel of the cleaning robot, when the obstacle moves within a 

detection range of the sensor system, when a distance between the obstacle and 

the cleaning robot along a central axis of the cleaning robot is greater than or equal 15 

to a first preset detection threshold, when a maximum value among included 

angles between connection lines constituted by a first reference point of the 

cleaning robot and second reference points of the obstacle and a current traveling 

direction of the cleaning robot is greater than a third preset detection threshold, 

and when a minimum value among the included angles between the connection 20 

lines constituted by the first reference point of the cleaning robot and the second 

reference points of the obstacle and the current traveling direction of the cleaning 

robot is less than the third preset detection threshold, performing a steering action,  

wherein the central axis of the cleaning robot is parallel to the current 

traveling direction of the cleaning robot, the first reference point is one point 25 

closer to the obstacle along the current traveling direction in intersection points 

of a body boundary of the cleaning robot and the central axis of the cleaning robot, 

the second reference points are intersection points of an outer peripheral boundary 

of the obstacle and a reference line of the obstacle, and the reference line is 

perpendicular to the central axis. 30 
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34. A cleaning robot, wherein the cleaning robot comprises a body, a sensor 

system provided on the body and capable of acquiring three-dimensional 

information of an obstacle, a processor, and a memory for storing instructions 

executable by the processor;  

during travel of the cleaning robot, when the processor executes the 5 

instructions, steps of the movement control method according to any one of claim 

1 to claim 33 are implemented to enable the sensor system to acquire the three-

dimensional information of the obstacle. 

 

35. A computer readable storage medium, wherein the computer readable 10 

storage medium comprises a stored program, and the program is executed to 

perform the movement control method according to any one of claim 1 to claim 

33. 

  


