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POSITIONING METHOD AND DEVICE, PATH DETERMINATION 

METHOD AND DEVICE, ROBOT AND STORAGE MEDIUM 

 

CROSS-REFERENCE TO RELATED APPLICATION 

[ 0001] This application is based on and claims priority to Chinese Patent Application 

No. 201910915168.8, filed on September 26, 2019 and titled “POSITIONING METHOD AND 

DEVICE, PATH DETERMINATION METHOD AND DEVICE, ROBOT AND STORAGE 

MEDIUM”, the disclosure of which is incorporated herein by reference in its entirety. 

 

TECHNICAL FIELD 

[ 0002] The present application relates to the technical field of robot, and particularly 

related to, but not limited to, a positioning method and device, a path determination method and 

device, a robot and a storage medium. 

 

BACKGROUND 

[ 0003] With the continuous development of electronic technology, unmanned robots, 

such as driverless vehicles have emerged. In order to allow an unmanned robot to move on the 

road, the location of the unmanned robot needs to be accurately positioned firstly so as to 

determine the subsequent driving path of the robot according to the positioning. At present, the 

commonly used positioning methods include: positioning by single-line laser radar, global 

positioning system (GPS) and other positioning parts. 

 

SUMMARY 

[ 0004] Embodiments of the present application provide a positioning method and 

device, a path determination method and device, a robot and a storage medium. 



 2 

[ 0005] According to a first aspect, there is provided a positioning method, which 

includes the following operations. 

[ 0006] First position information of a robot is determined by a positioning part. 

[ 0007] An image is collected by a camera. 

[ 0008] Second position information of the robot is determined according to the image. 

[ 0009] The first position information and the second position information are fused to 

obtain positioning information of the robot. 

[ 0010] During positioning, the positioning of the robot is obtained by fusing the 

positioning using the positioning part and the positioning from the image collected by the 

camera, which combines the positioning of the positioning part and positioning based on the 

perception result, so that the positioning using the positioning part is corrected, thereby 

improving the positioning accuracy. 

[ 0011] As a possible implementation, the positioning part includes laser radar, and the 

operation that the first position information of a robot is determined by a positioning part may 

include the following operations. 

[ 0012] Positioning data is collected by the laser radar. 

[ 0013] The first position information of the robot is determined according to a point 

cloud positioning map and the positioning data. 

[ 0014] Through the above solution, influence of illumination changes, occlusion, etc. 

on the positioning can be reduced, thereby improving positioning accuracy. 

[ 0015] As a possible implementation, the operation that second position information of 

the robot is determined according to the image may include the following operations. 

[ 0016] A relative position between the robot and a marking object in the image is 

determined. 

[ 0017] The second position information of the robot is determined according to the 

marking object and the relative position. 

[ 0018] Through the above solution, influence of inaccurate positioning through a map 

can be reduced, so that the positioning accuracy can be improved. 

[ 0019] As a possible implementation, the operation that a relative position between the 

robot and a marking object in the image is determined may include the following operations. 
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[ 0020] The marking object in the image is detected. 

[ 0021] The relative position between the robot and the marking object is determined 

according to an affine transformation matrix for the camera. 

[ 0022] As a possible implementation, the operation that the second position information 

of the robot is determined according to the marking object and the relative position may include 

the following operations. 

[ 0023] The second position information of the robot is determined according to the first 

position information, a map, the marking object and the relative position. 

[ 0024] Because marking objects usually have marked positions in the map, the second 

position information of the robot is determined by the relative position between the marking 

object and the robot as well as the first position information obtained by the positioning part, 

which can improve the positioning accuracy of the robot. 

[ 0025] As a possible implementation, the operation that the second position information 

of the robot is determined according to the first position information, the map, the marking 

object and the relative position may include the following operations. 

[ 0026] The first position information is converted into a position in the map to obtain 

initial position information of the robot. 

[ 0027] A road sideline of a road where the robot is located is identified in the image. 

[ 0028] Lateral information of the initial position information is corrected according to 

the identified road sideline and longitudinal information of the initial position information is 

corrected according to the relative position to obtain the second position information of the 

robot. 

[ 0029] The longitudinal information is position information of the initial position 

information in a direction of the road sideline and the lateral information is position information 

of the initial position information in a direction perpendicular to the road sideline. 

[ 0030] Through the above solution, the position of the robot is corrected through the 

relative position between the marking object and the robot as well as the road information 

identified in the image, which can improve the accuracy for positioning the robot. 

[ 0031] As a possible implementation, the operation that the first position information 

and the second position information are fused to obtain the positioning information of the robot 
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may include the following operations. 

[ 0032] The first position information and the second position information are fused to 

obtain fused positioning information and a confidence degree of the fused positioning 

information. 

[ 0033] In condition that the confidence degree is greater than a threshold, the fused 

positioning information is determined as the positioning information of the robot. 

[ 0034] Through the confidence degree, the credibility of the fusion positioning 

information obtained by fusion can be determined. When the confidence degree is greater than 

the threshold, it indicates that the credibility of the fusion positioning information is high, and 

the fusion positioning information can be determined as the positioning information of the robot, 

thereby improving the positioning accuracy. 

[ 0035] As a possible implementation, the method may further include the following 

operations. 

[ 0036] A first route of the robot is determined according to the image. 

[ 0037] A second route of the robot is determined according to a map and the positioning 

information of the robot. 

[ 0038] A driving path of the robot is determined according to the first route and the 

second route. 

[ 0039] During determining the driving path, the route determined by the map and the 

route determined by the image collected by the camera are combined to obtain the driving path 

of the robot, which combines the route determined by the map and the positioning based on the 

perception result, so that the accuracy of the driving path determination is improved. 

[ 0040] As a possible implementation, the operation that the first route of the robot is 

determined according to the image may include the following operations. 

[ 0041] Two road sidelines corresponding to a road where the robot is located identified 

in the image. 

[ 0042] A midline of the two road sidelines is calculated. 

[ 0043] Curve smoothing processing is performed on the midline to obtain the first route 

of the robot. 

[ 0044] The first route of the robot is determined by identifying the road sideline in the 
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image, which can reduce the influence caused by inaccurate route determination through the 

map, thereby improving the accuracy of determining the driving route. 

[ 0045] As a possible implementation, the operation that the second route of the robot is 

determined according the map and the positioning information of the robot may include the 

following operations. 

[ 0046] A midline of a road corresponding to the positioning information of the robot is 

queried from the map to obtain the second route of the robot. 

[ 0047] Through the above solution, the second route of the robot is determined through 

the map, which can reduce the influence of illumination changes, occlusion, etc. on the route 

determination, thereby improving the accuracy of determining the driving route. 

[ 0048] As a possible implementation, the operation that the first route of the robot is 

determined according to the image may include the following operations. 

[ 0049] A first road sideline corresponding to a road where the robot is located is 

identified in the image. 

[ 0050] A second road sideline of a road where the robot is located after turning is 

determined according to the map and the positioning information of the robot. 

[ 0051] An entrance position and an entrance direction of the road where the robot is 

located after turning is determined according to the first road sideline and the second road 

sideline. 

[ 0052] The first route of the robot is obtained by calculating a turning curve according 

to the entrance position, the entrance direction and the positioning information and direction of 

the robot. 

[ 0053] Through the above solution, the route of the robot in the turning direction may 

be determined by the images and maps, which can reduce the influence of occlusion and other 

factors on determining the route, thereby improving the accuracy of determining the driving 

route. 

[ 0054] As a possible implementation, the operation that the second route of the robot is 

determined according to the map and positioning information of the robot may include the 

following operations. 

[ 0055] A midline of a turning road corresponding to the positioning information of the 
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robot is queried from the map to obtain the second route of the robot. 

[ 0056] By querying the map to determine the second route of the robot, the time for 

determining the route can be reduced, so that the speed of determining the driving path can be 

improved. 

[ 0057] As a possible implementation, the operation that the driving path of the robot is 

determined according to the first route and the second route may include the following 

operations. 

[ 0058] The first route and the second route are aligned to obtain the driving path of the 

robot. 

[ 0059] By aligning the two routes of the robot determined in different ways, the route 

of the robot can be optimized, so that the accuracy of determining the driving path can be 

improved. 

[ 0060] As a possible implementation, the method may further include the following 

operations. 

[ 0061] A driving instruction for driving in accordance with the driving path is generated. 

[ 0062] The driving instruction is performed. 

[ 0063] Through the above solution, the robot may drive according to the determined 

driving path, which can improve the safety of driving. 

[ 0064] According to a second aspect, there is provided a path determination method, 

which includes the following operations. 

[ 0065] An image is collected by a camera. 

[ 0066] A first route of the robot is determined according to the image. 

[ 0067] A second route of the robot is determined according to a map and the positioning 

information of the robot. 

[ 0068] A driving path of the robot is determined according to the first route and the 

second route. 

[ 0069] When determining the driving path, the route determined by the map and the 

route determined by the image collected by the camera are combined to obtain the driving path 

of the robot, which combines the route determined by the map and the positioning based on the 

perception result, so that the accuracy of the driving path determination can be improved. 
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[ 0070] As a possible implementation, the operation that the first route of the robot is 

determined according to the image may include the following operations. 

[ 0071] Two road sidelines corresponding to a road where the robot is located is 

identified in the image. 

[ 0072] A midline of the two road sidelines is calculated. 

[ 0073] Curve smoothing processing on the midline is performed to obtain the first route 

of the robot. 

[ 0074] The first route of the robot is determined by identifying the road sideline in the 

image, which can reduce the influence of inaccurate route determination through the map, 

thereby improving the accuracy of determining the driving route. 

[ 0075] As a possible implementation, the operation that the second route of the robot is 

determined according the map and the positioning information of the robot may include the 

following operations. 

[ 0076] A midline of a road corresponding to the positioning information of the robot is 

queried from the map to obtain the second route of the robot. 

[ 0077] The second route of the robot is determined through the map, which can reduce 

the influence of illumination changes, occlusion, etc. on the route determination, thereby 

improving the accuracy of determining the driving route. 

[ 0078] As a possible implementation, the operation that the first route of the robot is 

determined according to the image may include the following operations. 

[ 0079] A first road sideline corresponding to a road where the robot is located is 

identified in the image. 

[ 0080] A second road sideline of a road where the robot is located after turning is 

determined according to the map and the positioning information of the robot. 

[ 0081] An entrance position and an entrance direction of the road where the robot is 

located after turning is determined according to the first road sideline and the second road 

sideline. 

[ 0082] The first route of the robot is obtained by calculating a turning curve according 

to the entrance position, the entrance direction and the positioning information and direction of 

the robot. 
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[ 0083] The route of the robot in the turning direction may be determined by the images 

and maps, which can reduce the influence of occlusion and other factors on determining the 

route, thereby improving the accuracy of determining the driving route. 

[ 0084] As a possible implementation, the operation that the second route of the robot is 

determined according to the map and positioning information of the robot may include the 

following operations. 

[ 0085] A midline of a turning road corresponding to the positioning information of the 

robot is queried from the map to obtain the second route of the robot. 

[ 0086] By querying the map to determine the second route of the robot, the time for 

determining the route can be reduced, so that the speed of determining the driving path can be 

improved. 

[ 0087] As a possible implementation, the operation that the driving path of the robot is 

determined according to the first route and the second route may include the following 

operations. 

[ 0088] The first route and the second route are aligned to obtain the driving path of the 

robot. 

[ 0089] By aligning the two routes of the robot determined in different ways, the route 

of the robot can be optimized, so that the accuracy of determining the driving path can be 

improved. 

[ 0090] As a possible implementation, the method may further include the following 

operations. 

[ 0091] A driving instruction for driving in accordance with the driving path is generated. 

[ 0092] The driving instruction is performed. 

[ 0093] Through the above solution, the robot may drive according to the determined 

driving path, which can improve the safety of driving. 

[ 0094] According to a third aspect, there is provided a positioning device, which 

includes a first determining unit, a collecting unit, a second determining unit and a fusion unit. 

[ 0095] The first determining unit is configured to determine first position information 

of a robot by a positioning part. 

[ 0096] The collecting unit is configured to collect an image by a camera. 
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[ 0097] The second determining unit is configured to determine second position 

information of the robot according to the image. 

[ 0098] The fusion unit is configured to fuse the first position information and the second 

position information to obtain the positioning information of the robot. 

[ 0099] As a possible implementation, the positioning part includes laser radar, and the 

first determining unit may be further configured to: 

[ 00100] collect positioning data by the laser radar; and 

[ 00101] determine the first position information of the robot according to a point cloud 

positioning map and the positioning data. 

[ 00102] As a possible implementation, the second determining unit may be further 

configured to: 

[ 00103] determine a relative position between the robot and a marking object in the 

image; and 

[ 00104] determine the second position information of the robot according to the marking 

object and the relative position. 

[ 00105] As a possible implementation, the second determining unit may be further 

configured to determine a relative position between the robot and an marking object in the 

image by: 

[ 00106] detecting the marking object in the image; and 

[ 00107] determining the relative position between the robot and the marking object 

according to an affine transformation matrix for the camera. 

[ 00108] As a possible implementation, the second determining unit may be further 

configured to determine the second position information of the robot according to the marking 

object and the relative position by: 

[ 00109] determining the second position information of the robot according to the first 

position information, a map, the marking object and the relative position. 

[ 00110] As a possible implementation, the second determining unit may be further 

configured to determine the second position information of the robot according to the first 

position information, the map, the marking object and the relative position by: 

[ 00111] converting the first position information into a position in the map to obtain 
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initial position information of the robot; 

[ 00112] identifying in the image a road sideline of a road where the robot is located; and 

[ 00113] correcting lateral information of the initial position information according to the 

identified road sideline and correcting longitudinal information of the initial position 

information according to the relative position to obtain the second position information of the 

robot. 

[ 00114] The longitudinal information is the position information of the initial position 

information in a direction of the road sideline and the lateral information is the position 

information of the initial position information in a direction perpendicular to the road sideline. 

[ 00115] As a possible implementation, the fusion unit may be further configured to: 

[ 00116] fuse the first position information and the second position information to obtain 

fused positioning information and a confidence degree of the fused positioning information; 

and 

[ 00117] in condition that the confidence degree is greater than a threshold, determine the 

fused positioning information as the positioning information of the robot. 

[ 00118] As a possible implementation, the device may further include a third 

determining unit, a fourth determining unit and a fifth determining unit. 

[ 00119] The third determining unit is configured to determine a first route of the robot 

according to the image. 

[ 00120] The fourth determining unit is configured to determine a second route of the 

robot according to a map and the positioning information of the robot. 

[ 00121] A fifth determining unit is configured to determine a driving path of the robot 

according to the first route and the second route. 

[ 00122] As a possible implementation, the third determining unit may be further 

configured to:  

[ 00123] identify in the image two road sidelines corresponding to a road where the robot 

is located; 

[ 00124] calculate a midline of the two road sidelines; and 

[ 00125] perform curve smoothing processing on the midline to obtain the first route of 

the robot. 
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[ 00126] As a possible implementation, the fourth determining unit may be further 

configured to query a midline of a road corresponding to the positioning information of the 

robot from the map to obtain the second route of the robot. 

[ 00127] As a possible implementation, the third determining unit may be further 

configured to:  

[ 00128] identify in the image a first road sideline corresponding to a road where the robot 

is located; 

[ 00129] determine, according to the map and the positioning information of the robot, a 

second road sideline of a road where the robot is located after turning; 

[ 00130] determine, according to the first road sideline and the second road sideline, an 

entrance position and an entrance direction of the road where the robot is located after turning; 

and 

[ 00131] obtain the first route of the robot by calculating a turning curve according to the 

entrance position, the entrance direction and the positioning information and direction of the 

robot. 

[ 00132] As a possible implementation, the fourth determining unit may be further 

configured to query a midline of a turning road corresponding to the positioning information of 

the robot from the map to obtain the second route of the robot. 

[ 00133] As a possible implementation, the fifth determine unit may be further configured 

to align the first route and the second route to obtain the driving path of the robot. 

[ 00134] As a possible implementation, the device may further include a generating unit 

and an execution unit. 

[ 00135] The generating unit is configured to generate a driving instruction for driving in 

accordance with the driving path. 

[ 00136] The execution unit is configured to execute the driving instruction. 

[ 00137] According to a fourth aspect, there is provided a path determination device, 

which includes a collecting unit, a first determining unit, a second determining unit and a third 

determining unit. 

[ 00138] The collecting unit is configured to collect an image by a camera. 

[ 00139] The first determining unit is configured to determine a first route of the robot 
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according to the image. 

[ 00140] The second determining unit is configured to determine a second route of the 

robot according to a map and the positioning information of the robot. 

[ 00141] The third determining unit is configured to determine a driving path of the robot 

according to the first route and the second route. 

[ 00142] As a possible implementation, the first determining unit may be further 

configured to: 

[ 00143] identify in the image two road sidelines corresponding to a road where the robot 

is located; 

[ 00144] calculate a midline of the two road sidelines; and 

[ 00145] perform curve smoothing processing on the midline to obtain the first route of 

the robot. 

[ 00146] As a possible implementation, the second determining unit may be further 

configured to query a midline of a road corresponding to the positioning information of the 

robot from the map to obtain the second route of the robot. 

[ 00147] As a possible implementation, the first determining unit may be further 

configured to:  

[ 00148] identify in the image a first road sideline corresponding to a road where the robot 

is located; 

[ 00149] determine, according to the map and the positioning information of the robot, a 

second road sideline of a road where the robot is located after turning; 

[ 00150] determine, according to the first road sideline and the second road sideline, an 

entrance position and an entrance direction of the road where the robot is located after turning; 

and 

[ 00151] obtain the first route of the robot by calculating a turning curve according to the 

entrance position, the entrance direction and the positioning information and direction of the 

robot. 

[ 00152] As a possible implementation, the second determining unit may be further 

configured to query a midline of a turning road corresponding to the positioning information of 

the robot from the map to obtain the second route of the robot. 
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[ 00153] As a possible implementation, the third determine unit may be further 

configured to align the first route and the second route to obtain the driving path of the robot. 

[ 00154] As a possible implementation, the device may further include a generating unit 

and an execution unit. 

[ 00155] The generating unit is configured to generate a driving instruction for driving in 

accordance with the driving path. 

[ 00156] The execution unit is configured to perform the driving instruction. 

[ 00157] According to a fifth aspect, there is provided a robot, which includes a processor, 

a memory, a positioning part, and a camera. The memory is configured to store computer 

program codes, the positioning part is configured to perform positioning, the camera is 

configured to collect images, and the processor is configured to implement the method provided 

in any possible implementation of the first aspect or the second aspect. 

[ 00158] According to a sixth aspect, there is provided a robot, which includes a processor, 

a memory, and a camera. The memory is configured to store computer program codes, the 

camera is configured to collect images, and the processor is configured to implement the 

method provided in any possible implementation of the first aspect or the second aspect. 

[ 00159] According to a seventh aspect, there is provided a readable storage medium, 

having stored therein a computer program, where the computer program includes a program 

code that, when executed by a processor, causes the processor to perform the method provided 

by any possible implementation of the first aspect or the second aspect, or the method provided 

by any possible implementation of the first aspect or the second aspect. 

[ 00160] According to an eighth aspect, there is provided a computer program that, when 

running in an electronic device, causes a processor in the electronic device to perform the 

method provided by any possible implementation of the first aspect or the second aspect, or the 

method provided by any possible implementation of the first aspect or the second aspect. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 00161] FIG. 1 is a flowchart of a positioning method provided by an embodiment of the 

present application. 
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[ 00162] FIG. 2 is a flowchart of another positioning method provided by an embodiment 

of the present application. 

[ 00163] FIG. 3 is a flowchart of a path determination method provided by an embodiment 

of the present application. 

[ 00164] FIG. 4 is a structural diagram of a positioning device provided by an 

embodiment of the present application. 

[ 00165] FIG. 5 is a structural diagram of a path determination device provided by an 

embodiment of the present application. 

[ 00166] FIG. 6 is a structural diagram of a robot provided by an embodiment of the 

present application. 

 

DETAILED DESCRIPTION 

[ 00167] Embodiments of the present application provide a positioning method, a path 

determination method, a robot and a storage medium, which are used for improving positioning 

accuracy. Detailed descriptions are given below. 

[ 00168] Referring to FIG. 1, FIG. 1 is a flowchart of a positioning method provided in 

an embodiment of the present application. The positioning method is applied to a robot. The 

robot may be a tiny car for teaching, playing, etc., a bus or truck for carrying passengers or 

goods, etc., or a robot for teaching, playing, etc., and is not limited herein. The system used by 

the robot may be an embedded system or other systems, and is not limited herein. The steps of 

the positioning method can be executed by hardware such as a robot, or by a processor running 

computer executable codes. As shown in FIG. 1, the positioning method may include the follow 

operations. 

[ 00169] In S101, first position information of a robot is determined by a positioning part. 

[ 00170] The first position information is the position information of the robot itself 

determined by the positioning part. After the robot is powered on or started up, the first position 

information of the robot may be determined by the positioning part in real time or periodically. 

The positioning part may be laser radar, a global positioning system (GPS), an assisted global 

positioning system (AGPS), BeiDou positioning, etc. The laser radar may be single-line laser 



 15 

radar or multi-line laser radar and the period may be 1s, 2s, 5s, etc. 

[ 00171] In the case that the positioning part is laser radar, positioning data may be 

collected by laser radar first. Then, the first position information of the robot is determined 

according to a point cloud positioning map and the positioning data, that is, points in the 

positioning data are matched with points in the point cloud positioning map. The position of 

the collected positioning data in the point cloud map may be determined through matching, 

thereby determining the first position information of the robot. The point cloud positioning map 

is a map for positioning, which is stitched according to point cloud. The point cloud positioning 

map may be stored in the robot in advance. In the case of using the point cloud positioning map, 

the stored point cloud positioning map needs to be obtained locally. In other implementations, 

the point cloud positioning map may also be stored in the cloud or other devices, and the robot 

may obtain it from the cloud or other devices when needed. 

[ 00172] In S102, an image is collected by a camera. 

[ 00173] After the robot is powered on or started up, mages may be collected by the 

camera in real time or periodically. The period herein may be the same as or different from the 

period in S101. The number of cameras may be one, or two or more. 

[ 00174] In S103, second position information of the robot is determined according to the 

image. 

[ 00175] After the image is collected by the camera, the second position information of 

the robot may be determined according to the collected image. 

[ 00176] Specifically, the relative position between the robot and a marking object in the 

image may be determined first, and then the second position information of the robot may be 

determined according to the marking object and the relative position. Alternatively, the 

coordinates of the marking object in the image are determined first, then the relative position 

between the robot and the marking object in the image is determined according to the shooting 

angle of the camera relative to the marking object and the shooting proportion of the image, 

and the second position information of the robot is determined according to the marking object 

and the relative position. Alternatively, after the robot is identified according to the target 

identification technique, the robot position in the camera coordinate system is converted to the 

world coordinate system according to a preset coordinate conversion matrix to obtain the 
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second position information of the robot. 

[ 00177] When determining the relative position between the robot and the marking 

object in the image, the marking object in the image may be detected first, and then the relative 

position between the robot and the marking object may be determined according to an affine 

transformation matrix for the camera. Alternatively, the marking object in the image may be 

detected first, then the marking object is scanned with laser radar, and the relative position 

between the robot and the marking object is determined according to the points of the scanned 

marking object. The marking object may be traffic lights, road signs or other marking objects. 

In other embodiments, the relative distance between the robot and the marking object may also 

be measured by a distance sensor. 

[ 00178] When determining the relative position between the robot and the marking 

object according to the affine transformation matrix for the camera, the coordinates of the 

marking object in the image coordinate system may be determined first, then according to the 

affine transformation matrix for the camera, the coordinates of the marking object in the image 

coordinate system are converted into the coordinates in the coordinate system with the camera 

as the origin, and finally the relative position between the robot and the marking object is 

determined according to the converted coordinates of the marking object. For example, if the 

coordinates of the robot in the coordinate system with the camera as the origin are (0, 0, 0) and 

the coordinates of the marking object in the coordinate system with the camera as the origin are 

(x1, y1, z1), the relative position between the robot and the marking object is (x1, y1, z1). 

Because there may be a deviation between the camera and the robot center, and extrinsic 

parameters of the camera and the robot center are measurable, the coordinates of the robot in 

the coordinate system with the camera as the origin may be further obtained in combination 

with the extrinsic parameters.  The relative position of the marking object relative to the robot 

center (i.e. the robot) may be obtained according to the above process. 

[ 00179] When determining the second position information of the robot according to the 

marking object in the image and the relative position between the robot and the marking object 

in the image, the second position information of the robot may be determined according to the 

first position information, a map, the marking object and the relative position. Specifically, the 

first position information may be converted into a position in the map to obtain the initial 
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position information of the robot. At the same time (i.e., before or after the conversion step), 

the road sideline of the road where the robot is located may be identified from the image. For 

example, the lane line of the lane where a machine car is located is identified. The lateral 

information in the initial position information may be corrected according to the identified road 

sideline, and the longitudinal information in the initial position information may be corrected 

according to the relative position between the robot and the marking object in the image, so as 

to obtain the second position information of the robot. 

[ 00180] The direction of the road sideline is longitudinal, and the direction perpendicular 

to the road sideline is lateral. The longitudinal information is the position information of the 

initial position information in the direction of the road sideline. The lateral information is 

position information of the initial position information in a direction perpendicular to the road 

side line. For example, the initial position information is lateral coordinates and longitudinal 

coordinates of the robot, where the lateral information is the lateral coordinates, and the 

longitudinal information is the longitudinal coordinates. 

[ 00181] Correcting the longitudinal information in the initial position information 

according to the relative position between the robot and the marking object in the image may 

be that the coordinates (x1, y1, z1) of the marking object in the coordinate system with the 

camera as the origin are mapped to a map to obtain a mapped lateral position and a mapped 

longitudinal position, and the position of the marking object is directly queried from the map 

to obtain a query lateral position and a query longitudinal position. After that, the longitudinal 

position of the marking object may be obtained according to the mapped longitudinal position 

and the query longitudinal position, and the average or weighted average of the mapped 

longitudinal position and the query longitudinal position may be determined as the longitudinal 

position of the marking object. Then, the longitudinal information in the initial position 

information is corrected according to the relative position between the robot and the marking 

object in the image as well as the longitudinal position of the marking object. For example, the 

coordinates of the initial position information are (x2, y2), the longitudinal position of the 

marking object determined is y3, and the relative position between the robot and the marking 

object is (x1, y1, z1). It may be seen that the longitudinal coordinate difference between the 

marking object corresponding to the relative position and the robot is y1. The correction 
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longitudinal information of the robot may be obtained according to y3-y1=y4, and the average 

or weighted average of y2 and y4 can be used as the longitudinal coordinate point of the robot. 

[ 00182] Correcting the lateral information in the initial position information according 

to the identified road sideline may be that the midline of the road where the robot is located is 

determined according to the identified road sideline, then a point corresponding to the initial 

position information is determined in the midline, and the lateral information in the initial 

position information is corrected according to the lateral information of the point. The lateral 

information corrected may be an average or weighted average of the lateral information of the 

point and the lateral information in the initial position information. When the lane sideline is a 

straight line, the point in the midline, which corresponds to the initial position information, may 

be the same as a point corresponding to the longitudinal information of the initial position. 

When the lane sideline is a curve, the point corresponding to the initial position information in 

the midline may be the point closest to the initial position. For example, the coordinates of the 

initial position information are (x2, y2), the midline of the road where the robot is located may 

be determined according to the road sideline of the identified road, the abscissa of the midline 

is x3, and the average or weighted average of x2 and x3 may be used as the lateral coordinate 

point of the robot. In the case that the midline is not a straight line, x3 may be an abscissa of 

the point closest to (x2, y2) in the midline. 

[ 00183] The map herein may be a high-precision map or a common physical positioning 

map. The high-precision map is an electronic map with higher precision and more data 

dimensions. The higher precision is reflected by the accuracy to centimeter level, and the more 

data dimensions are reflected by the map including surrounding static information related to 

driving besides road information. The high-precision map stores a large amount of robot driving 

assistance information as structured data, and the robot driving assistance information may be 

divided into two categories. The first category is road data, for example lane information such 

as the position, type, width, slope and curvature of road sideline. The second category is fixed 

object information around the road, such as traffic signs, traffic lights and other information, 

road height limit, sewer openings, obstacles and other road details, as well as infrastructure 

information such as elevated objects, fences, numbers, road edge types, roadside landmarks and 

the like. The road may be a lane, or a road such as sidewalks where robots can move. The road 
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sideline is the side line of the road, which can be a lane line, a curb, an isolated object, or other 

things that can be used as the road sideline. The map is stored in the robot in advance, and the 

stored map may be obtained locally before use. In other implementations, the map may also be 

stored in the cloud or other devices, and may be obtained by the robot from the cloud or other 

devices when needed. 

[ 00184] In S104, the first position information and the second position information are 

fused to obtain positioning information of the robot. 

[ 00185] After the first position information of the robot is determined by the positioning 

part and the second position information of the robot is determined according to the image, the 

positioning information of the robot may be obtained by fusing the first position information 

and the second position information. 

[ 00186] In a possible implementation, the first position information and the second 

position information may be input into the fusion algorithm to obtain the fusion positioning 

information and a confidence degree of the fusion positioning information. It is determined 

whether the confidence degree is greater than a threshold. When it is determined that the 

confidence degree is greater than the threshold, it indicates that the accuracy of the fused 

positioning information is high, and the fused positioning information may be determined as 

the positioning information of the robot. When it is determined that the confidence degree is 

less than or equal to the threshold, it indicates that the accuracy of the fused positioning 

information is low, and the fused positioning information may be discarded and then 

positioning is performed again. The positioning information of the robot may be an average, a 

weighted average, or the like of the first position information and the second position 

information. Fusion algorithms may be comprehensive average method, Kalman filter method, 

Bayesian estimation method and so on. 

[ 00187] In other possible implementations, fusion processing, such as weighting or 

averaging, may also be directly performed on the first position information and the second 

position information to obtain the positioning information of the robot. 

[ 00188] In the positioning method described in FIG. 1, during positioning, the 

positioning of the robot is obtained by fusing the positioning using the positioning part and the 

positioning from the image collected by the camera, which combines the positioning using the 
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positioning part and the positioning based on the perception result, so that the positioning of 

the positioning part is corrected, thereby improving the positioning accuracy. 

[ 00189] Referring to FIG. 2, FIG. 2 is a flowchart of another positioning method 

provided in an embodiment of the present application. The positioning method is applied to a 

robot. The robot may be a tiny car for teaching, playing, etc., a bus or truck for carrying 

passengers or goods, etc., or a robot for teaching, playing, etc., and is not limited herein. The 

system used by the robot may be an embedded system or other systems, and is not limited herein. 

The steps of the positioning method can be executed by hardware such as a robot, or by a 

processor running computer executable codes. As shown in FIG. 2, the positioning method may 

include the follow operations. 

[ 00190] In S201, first position information of a robot is determined by a positioning part. 

[ 00191] S201 is the same as S101. The detailed description refers to the S101 and will 

not be elaborated herein for simplicity. 

[ 00192] In S202, an image is collected by a camera. 

[ 00193] S202 is the same as S102. The detailed description refers to the S102 and will 

not be elaborated herein for simplicity. 

[ 00194] In S203, second position information of the robot is determined according to the 

image. 

[ 00195] S203 is the same as S103. The detailed description refers to the S103 and will 

not be elaborated herein for simplicity. 

[ 00196] In S204, the first position information and the second position information are 

fused to obtain positioning information of the robot. 

[ 00197] S204 is the same as S104. The detailed description refers to the S104 and will 

not be elaborated herein for simplicity. 

[ 00198] In S205, a first route of the robot is determined according to the image. 

[ 00199] The first route is a driving path planned for the robot according to the collected 

image information. After the image is collected by the camera, the first route of the robot may 

be determined according to the image. 

[ 00200] In a possible implementation, a vehicle is taken as an example of the robot. 

When the robot is driving on a straight road, the two road sidelines corresponding to the road 
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where the robot is located may be identified in the image. For example, a pre-trained road 

sideline identification model is used to identify in the image the two road sidelines 

corresponding to the road where the robot is located, and then the midline of the two road 

sidelines is calculated. The midline of the road sideline may be directly determined as the first 

route of the robot, or the midline of the road sideline may be smoothed to obtain the first route 

of the robot. When the robot is driving on the rightmost or leftmost side of the road, the road 

where the robot is located may have only one road sideline, and the curb of the road detected 

in image detection may be determined as another road sideline. In condition that the road is 

bidirectional and the middle of the road is separated by objects such as fences, and when the 

robot is driving on the road beside the separated objects, the road where the robot is located 

may have only one road sideline, and the separated objects detected in image detection may be 

determined as another road sideline. 

[ 00201] In a possible implementation, when the robot is driving through an intersection 

or curve, the first road sideline corresponding to the road where the robot is located may be 

identified in the image. The second road sideline of the road where the robot is located after 

turning may be determined according to the map and the positioning information of the robot, 

that is, the information of the road where the robot is located after turning may be queried in 

the map according to the positioning information of the robot. The information of the road may 

include the width of the road, the road sideline of the road where the robot is located, etc. Then, 

the entrance position and entrance direction of the road where the robot is located after turning 

are determined according to the identified first road sideline and the determined second road 

sideline. Since the accuracy of the first road sideline identified by the image is higher than that 

of the determined second road sideline, the determined road sideline may be completed 

according to the identified road sideline, and the entrance position and entrance direction of the 

road where the robot is driving on after turning can be determined according to the completed 

road sideline. Finally, the turning curve may be calculated according to the entrance position 

and direction of the road where the robot is located after turning, as well as the positioning 

information and direction of the robot, and the first route of the robot may be obtained. The 

turning curve may be calculated by using b-spline, polynomial fitting and other methods. In this 

way, the accuracy of planning the driving path for the robot can be improved, and the problem 
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of inaccurate path planning caused by invisible part of the road sideline in blind area of the 

camera can be overcome. 

[ 00202] In S206, a second route of the robot is determined according to a map and the 

positioning information of the robot. 

[ 00203] The second route is a reference driving path of the robot planned according to 

the map and positioning information of the robot. After the positioning information of the robot 

is obtained by fusing the first position information and the second position information, the 

second route of the robot may be determined according to the map and the positioning 

information of the robot. When the robot is driving on a straight road, a midline of the road 

where the robot is currently located corresponding to the positioning information of the robot 

may be queried from the map, and the midline may be taken as the second route of the robot. 

When the robot is driving through an intersection, a midline of the road on which the robot will 

turn corresponding to the positioning information of the robot may be queried from the map, 

and the midline may be taken as the second route of the robot. 

[ 00204] In other embodiments, other positions of the road, such as the route along the 

left 2/3 position of the road, may also be used as the second route of the robot. 

[ 00205] In S207, a driving path of the robot is determined according to the first route and 

the second route. 

[ 00206] After the first route of the robot is determined according to the image and the 

second route of the robot is determined according to the map and the positioning information 

of the robot, the driving path of the robot may be determined according to the first route and 

the second route. For example, the first route and the second route are aligned to obtain the 

driving path of the robot. The first route and the second route may be aligned using weighted 

averaging, curve fitting, etc. 

[ 00207] In some embodiments, after S207, the method may include the following 

operations. 

[ 00208] In S208, a driving instruction for driving in accordance with the driving path is 

generated. 

[ 00209] After the driving path of the robot is determined according to the first route and 

the second route, a driving instruction for driving according to the driving path may be 
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generated according to the driving path. 

[ 00210] For example, in the case that the driving path is a straight line, a driving 

instruction for going straight for 100 meters according to the current road may be generated. 

[ 00211] In S209, the driving instruction is performed. 

[ 00212] After a driving instruction for driving according to the driving path is generated, 

the robot may perform the driving instruction to drive according to the driving path. 

[ 00213] In the positioning method described in FIG. 2, the positioning of the robot is 

obtained by fusing the positioning using the positioning part and the positioning from the image 

collected by the camera, which combines the positioning using the positioning part and the 

positioning based on the perception result, so that the positioning using the positioning part is 

corrected, thereby improving the positioning accuracy. In addition, the driving path of the robot 

is determined according to the route of the robot determined by the positioning information and 

the route of the robot determined by the image collected by the camera, which combines the 

route of the robot determined by positioning information with the route of the robot determined 

by the image collected by the camera, so that the route of the robot determined by positioning 

information is corrected, thereby improving the accuracy of driving path determination. 

[ 00214] Referring to FIG. 3, FIG. 3 is a flowchart of a path determination method 

provided by an embodiment of the present application. The path determination method is 

applied to a robot. The robot may be a tiny car for teaching, playing, etc., a bus or truck for 

carrying passengers or goods, etc., or a robot for teaching, playing, etc., and is not limited herein. 

The system used by the robot may be an embedded system or other systems, and is not limited 

herein. The steps of the positioning method can be executed by hardware such as a robot, or by 

a processor running computer executable codes. As shown in FIG. 3, the path determination 

method may include the follow operations. 

[ 00215] In S301, an image by a camera is collected. 

[ 00216] S301 is the same as S102. The detailed description refers to the S102 and will 

not be elaborated herein for simplicity. 

[ 00217] In S302, a first route of the robot is determined according to the image. 

[ 00218]  S302 is the same as S205. The detailed description refers to the S205 and will 

not be elaborated herein for simplicity. 
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[ 00219] In S303, a second route of the robot is determined according to a map and the 

positioning information of the robot. 

[ 00220] S303 is similar as S206. The detailed description refers to the S206 and will not 

be elaborated herein for simplicity. 

[ 00221] In other embodiments, the robot may also directly obtain the positioning 

information of the robot by using the positioning part or based on the map, and then determine 

the first route and the second route of the robot. 

[ 00222] In S304, a driving path of the robot is determined according to the first route and 

the second route. 

[ 00223] S304 is the same as S207. The detailed description refers to the S207 and will 

not be elaborated herein for simplicity. 

[ 00224] In S305, a driving instruction for driving in accordance with the driving path is 

generated. 

[ 00225] S305 is the same as S208. The detailed description refers to the S208 and will 

not be elaborated herein for simplicity. 

[ 00226] In S306, the driving instruction is performed. 

[ 00227] S306 is the same as S209. The detailed description refers to the S209 and will 

not be elaborated herein for simplicity. 

[ 00228] In the path determination method described in FIG. 3, the driving path of the 

robot is determined according to the route of the robot determined by the positioning 

information and the route of the robot determined by the image collected by the camera, which 

combines the route of the robot determined by positioning information with the route of the 

robot determined by the image collected by the camera, so that the route of the robot determined 

by positioning information is corrected, thereby improving the accuracy of driving path 

determination. 

[ 00229] Referring to FIG. 4, FIG. 4 is a structural diagram of a positioning device 

provided in an embodiment of the present application. The positioning device is applied to a 

robot. The robot may be a tiny car for teaching, playing, etc., a bus or truck for carrying 

passengers or goods, etc., and a robot for teaching, playing, etc., and is not limited herein. The 

system used by the robot may be an embedded system or other systems, and is not limited herein. 
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The steps of the positioning method can be executed by hardware such as a robot, or by a 

processor running computer executable codes. As shown in FIG. 4, the positioning device may 

include a first determining unit 401, a collecting unit 402, a second determining unit 403 and a 

fusion unit 404. 

[ 00230] The first determining unit 401 is configured to determine first position 

information of a robot by a positioning part. 

[ 00231] The collecting unit 402 is configured to collect an image by a camera. 

[ 00232] The second determining unit 403 is configured to determine second position 

information of the robot according to the image. 

[ 00233] The fusion unit 404 is configured to fuse the first position information and the 

second position information to obtain the positioning information of the robot. 

[ 00234] In an embodiment, the positioning part includes laser radar, and the first 

determining unit 401 is further configured to: 

[ 00235] collect positioning data by the laser radar; and 

[ 00236] determine the first position information of the robot according to a point cloud 

positioning map and the positioning data. 

[ 00237] In an embodiment, the second determining unit 403 is further configured to: 

[ 00238] determine a relative position between the robot and a marking object in the 

image; and 

[ 00239] determine the second position information of the robot according to the marking 

object and the relative position. 

[ 00240] In an embodiment, the second determining unit 403 is configured to determine 

a relative position between the robot and an marking object in the image by: 

[ 00241] detecting the marking object in the image; and 

[ 00242] determining the relative position between the robot and the marking object 

according to an affine transformation matrix for the camera. 

[ 00243] In an embodiment, the second determining unit 403 is configured to determine 

the second position information of the robot according to the marking object and the relative 

position by: 

[ 00244] determining the second position information of the robot according to the first 



 26 

position information, a map, the marking object and the relative position. 

[ 00245]  In an embodiment, the second determining unit 403 is configured to determine 

the second position information of the robot according to the first position information, the map, 

the marking object and the relative position by: 

[ 00246] converting the first position information into a position in the map to obtain 

initial position information of the robot; 

[ 00247] identifying in the image a road sideline of a road where the robot is located; and 

[ 00248] correcting lateral information of the initial position information according to the 

identified road sideline and correcting longitudinal information of the initial position 

information according to the relative position to obtain the second position information of the 

robot. 

[ 00249] The longitudinal information is the position information of the initial position 

information in a direction of the road sideline and the lateral information is the position 

information of the initial position information in a direction perpendicular to the road sideline. 

[ 00250] In an embodiment, the fusion unit 404 is further configured to: 

[ 00251] fuse the first position information and the second position information to obtain 

fused positioning information and a confidence degree of the fused positioning information; 

and 

[ 00252] in condition that the confidence degree is greater than a threshold, determine the 

fused positioning information as the positioning information of the robot. 

[ 00253] In an embodiment, the device further includes a third determining unit 405, a 

fourth determining unit 406 and a fifth determining unit 407. 

[ 00254] The third determining unit 405 is configured to determine a first route of the 

robot according to the image. 

[ 00255] The fourth determining unit 406 is configured to determine a second route of the 

robot according to a map and the positioning information of the robot. 

[ 00256] The fifth determining unit 407 is configured to determine a driving path of the 

robot according to the first route and the second route. 

[ 00257]  In an embodiment, the third determining unit 405 is further configured to:  

[ 00258] identify two road sidelines corresponding to a road where the robot is located in 
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the image; 

[ 00259] calculate a midline of the two road sidelines; and 

[ 00260] perform curve smoothing processing on the midline to obtain the first route of 

the robot. 

[ 00261] In an embodiment, the fourth determining unit 406 is further configured to query 

a midline of a road corresponding to the positioning information of the robot from the map to 

obtain the second route of the robot. 

[ 00262] In an embodiment, the third determining unit 405 is further configured to:  

[ 00263] identify a first road sideline corresponding to a road where the robot is located 

in the image; 

[ 00264] determine, according to the map and the positioning information of the robot, a 

second road sideline of a road where the robot is located after turning; 

[ 00265] determine, according to the first road sideline and the second road sideline, an 

entrance position and an entrance direction of the road where the robot is located after turning; 

and 

[ 00266] obtain the first route of the robot by calculating a turning curve to according to 

the entrance position, the entrance direction and the positioning information and direction of 

the robot. 

[ 00267] In an embodiment, the fourth determining unit 406 is configured to query a 

midline of a turning road corresponding to the positioning information of the robot from the 

map to obtain the second route of the robot. 

[ 00268] In an embodiment, the fifth determine unit 407 is configured to align the first 

route and the second route to obtain the driving path of the robot. 

[ 00269] In an embodiment, the device further includes a generating unit 408 and an 

execution unit 409. 

[ 00270] The generating unit 408 is configured to generate a driving instruction for 

driving in accordance with the driving path. 

[ 00271] The execution unit 409 is configured to perform the driving instruction. 

[ 00272] The embodiment may correspond to the description of the method embodiment 

in the embodiments of the application, and the above and other operations and/or functions of 
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each unit are used to implement the corresponding processes in each method in FIG. 1 and FIG. 

2 respectively, which will not be elaborated herein for simplicity. 

[ 00273] Referring to FIG. 5, FIG. 5 is a structural diagram of a path determination device 

provided in an embodiment of the present application. The path determination device is applied 

to a robot. The robot may be a tiny car for teaching, playing, etc., a bus or truck for carrying 

passengers or goods, etc., or a robot for teaching, playing, etc., and is not limited herein. The 

system used by the robot may be an embedded system or other systems, and is not limited herein. 

The steps of the positioning method can be executed by hardware such as a robot, or by a 

processor running computer executable codes. As shown in FIG. 5, the path determination 

device may include a collecting unit 501, a first determining unit 502, a second determining 

unit 503 and a third determining unit 504. 

[ 00274] The collecting unit 501 is configured to collect an image by a camera. 

[ 00275] The first determining unit 502 is configured to determine a first route of the robot 

according to the image. 

[ 00276] The second determining unit 503 is configured to determine a second route of 

the robot according to a map and the positioning information of the robot. 

[ 00277] The third determining unit 504 is configured to determine a driving path of the 

robot according to the first route and the second route. 

[ 00278] In an embodiment, the first determining unit 502 is further configured to: 

[ 00279] identify in the image two road sidelines corresponding to a road where the robot 

is located; 

[ 00280] calculate a midline of the two road sidelines; and 

[ 00281] perform curve smoothing processing on the midline to obtain the first route of 

the robot. 

[ 00282]  In an embodiment, the second determining unit 503 is further configured to 

query a midline of a road corresponding to the positioning information of the robot from the 

map to obtain the second route of the robot. 

[ 00283] In an embodiment, the first determining unit 502 is further configured to:  

[ 00284] identify in the image a first road sideline corresponding to a road where the robot 

is located; 
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[ 00285] determine, according to the map and the positioning information of the robot, a 

second road sideline of a road where the robot is located after turning; 

[ 00286] determine, according to the first road sideline and the second road sideline, an 

entrance position and an entrance direction of the road where the robot is located after turning; 

and 

[ 00287] obtain the first route of the robot by calculating a turning curve according to the 

entrance position, the entrance direction and the positioning information and direction of the 

robot. 

[ 00288] In an embodiment, the second determining unit 503 is further configured to 

query a midline of a turning road corresponding to the positioning information of the robot from 

the map to obtain the second route of the robot. 

[ 00289] In an embodiment, the third determine unit 504 is configured to align the first 

route and the second route to obtain the driving path of the robot. 

[ 00290] In an embodiment, the device further includes a generating unit 505 and an 

execution unit 505. 

[ 00291] The generating unit 504 is configured to generate a driving instruction for 

driving in accordance with the driving path. 

[ 00292] The execution unit 506 is configured to execute the driving instruction. 

[ 00293] The embodiment may correspond to the description of the method embodiment 

in the embodiments of the application, and the above and other operations and/or functions of 

each unit are used to implement the corresponding processes in each method in FIG. 2 and FIG. 

3 respectively, which will not be elaborated herein for simplicity. 

[ 00294] Referring to FIG. 6, FIG. 6 is a structural diagram of a robot provided in an 

embodiment of the present application. The robot may be a tiny car for teaching, playing, etc., 

a bus or truck for carrying passengers or goods, etc., or a robot for teaching, playing, etc., and 

is not limited herein. The system used by the robot may be an embedded system or other systems, 

and is not limited herein. As shown in FIG. 6, the robot may include at least one processor 601, 

a memory 602, a positioning part 603, a camera 604, and a communication link 605. The 

memory 602 may exist independently, and may be connected to the processor 601 through the 

communication link 605. The memory 602 may also be integrated with the processor 601. The 
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communication link 605 is used to realize the connection between these components. 

[ 00295] In an embodiment, when computer program instructions stored in the memory 

602 are executed, the processor 601 is configured to perform the operations of at least some of 

the second determination unit 403, the fusion unit 404, the third determination unit 405, the 

fourth determination unit 406, the fifth determination unit 407, the generation unit 408 and the 

execution unit 409 in the above embodiment. The positioning part 603 is configured to perform 

the operations performed by the first determination unit 401 in the above embodiment, and the 

camera 604 is configured to perform the operations performed by the collecting unit 402 in the 

above embodiment. The robot may also be configured to perform various methods performed 

by a terminal device in the aforementioned method embodiments, and will not be repeated 

herein. 

[ 00296] In another embodiment, when the computer program instructions stored in the 

memory 602 are executed, the processor 601 is configured to perform the operations of the first 

determination unit 502, the second determination unit 503, the third determination unit 504, the 

generation unit 505 and the performing unit 505 in the above-mentioned embodiment, and the 

camera 604 is configured to execute the operations performed by the collecting unit 501 in the 

above-mentioned embodiment. The robot described above may also be configured to perform 

various methods performed in the aforementioned method embodiments and will not be 

repeated herein. 

[ 00297] Embodiments of the present application also disclose a computer-readable 

storage medium having stored thereon instructions, and the instructions, when being executed, 

implement the method in the foregoing method embodiments. The readable storage medium 

may be a volatile storage medium or a non-volatile storage medium. 

[ 00298] Embodiments of the present application also disclose a computer program 

product including instructions that, when being executed, implement the method in the 

foregoing method embodiments. 

[ 00299] Those of ordinary skill in the art will appreciate that all or part of the steps in the 

various methods of the above embodiments can be accomplished by hardware associated with 

program instructions, and the program can be stored in a computer readable memory. The 

memory may include: Flash disk, Read-Only Memory (ROM), Random-Access Memory 



 31 

(RAM), magnetic disk or optical disk, etc.  

[ 00300] The embodiments of the application are described in detail above, and specific 

examples are used in this text to illustrate the principles and implementation of the application. 

The descriptions of the above embodiments are only used to help understand the methods and 

core ideas of the application; at the same time, for person of ordinary skill in the art, based on 

the ideas of the application, will have changes in the specific implementation and scope of 

application. In summary, the content of the specification should not be construed as a limitation 

on the application. 
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CLAIMS 

 

1. A positioning method, comprising: 

determining first position information of a robot by a positioning part; 

collecting an image by a camera; 

determining second position information of the robot according to the image; and 

fusing the first position information and the second position information to obtain 

positioning information of the robot. 

 

2. The method of claim 1, wherein the positioning part comprises laser radar, and determining 

the first position information of the robot by the positioning part comprises: 

collecting positioning data by the laser radar; and 

determining the first position information of the robot according to a point cloud 

positioning map and the positioning data. 

 

3. The method of claim 1 or 2, wherein determining the second position information of the robot 

according to the image comprises: 

determining a relative position between the robot and a marking object in the image; 

and 

determining the second position information of the robot according to the marking 

object and the relative position. 

 

4. The method of claim 3, wherein determining the relative position between the robot and the 

marking object in the image comprises: 

detecting the marking object in the image; and 

determining the relative position between the robot and the marking object according to 

an affine transformation matrix for the camera. 

 

5. The method of claim 3 or 4, wherein determining the second position information of the robot 
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according to the marking object and the relative position comprises: 

determining the second position information of the robot according to the first position 

information, a map, the marking object and the relative position. 

 

6. The method of claim 5, wherein determining the second position information of the robot 

according to the first position information, the map, the marking object and the relative position 

comprises: 

converting the first position information into a position in the map to obtain initial 

position information of the robot; 

identifying in the image a road sideline of a road where the robot is located; and 

correcting lateral information of the initial position information according to the 

identified road sideline and correcting longitudinal information of the initial position 

information according to the relative position to obtain the second position information of the 

robot; 

wherein the longitudinal information is position information of the initial position 

information in a direction of the road sideline and the lateral information is position information 

of the initial position information in a direction perpendicular to the road sideline. 

 

7. The method of any one of claims 1-6, wherein fusing the first position information and the 

second position information to obtain the positioning information of the robot comprises: 

fusing the first position information and the second position information to obtain fused 

positioning information and a confidence degree of the fused positioning information; and 

in condition that the confidence degree is greater than a threshold, determining the fused 

positioning information as the positioning information of the robot. 

 

8. The method of any one of claims 1-7, further comprising: 

determining a first route of the robot according to the image; 

determining a second route of the robot according to a map and the positioning 

information of the robot; and 

determining a driving path of the robot according to the first route and the second route. 
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9. The method of claim 8, wherein determining the first route of the robot according to the 

image comprises: 

identifying in the image two road sidelines corresponding to a road where the robot is 

located; 

calculating a midline of the two road sidelines; and 

performing curve smoothing processing on the midline to obtain the first route of the 

robot. 

 

10. The method of claim 9, wherein determining the second route of the robot according the 

map and the positioning information of the robot comprises: 

querying a midline of a road corresponding to the positioning information of the robot 

from the map to obtain the second route of the robot. 

 

11. The method of claim 8, wherein determining the first route of the robot according to the 

image comprises: 

identifying in the image a first road sideline corresponding to a road where the robot is 

located; 

determining, according to the map and the positioning information of the robot, a second 

road sideline of a road where the robot is located after turning; 

determining, according to the first road sideline and the second road sideline, an 

entrance position and an entrance direction of the road where the robot is located after turning; 

and 

obtaining the first route of the robot by calculating a turning curve according to the 

entrance position, the entrance direction and the positioning information and direction of the 

robot. 

 

12. The method of claim 11, wherein determining the second route of the robot according to the 

map and positioning information of the robot comprises: 

querying a midline of a turning road corresponding to the positioning information of the 
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robot from the map to obtain the second route of the robot. 

 

13. The method of any one of claims 8-12, wherein determining the driving path of the robot 

according to the first route and the second route comprises: 

aligning the first route and the second route to obtain the driving path of the robot. 

 

14. The method of any one of claims 8-13, further comprising:  

generating a driving instruction for driving in accordance with the driving path; and 

executing the driving instruction. 

 

15. A positioning device, comprising: 

a first determining unit, configured to determine first position information of a robot by 

a positioning part; 

a collecting unit, configured to collect an image by a camera; 

a second determining unit, configured to determine second position information of the 

robot according to the image; and 

a fusion unit, configured to fuse the first position information and the second position 

information to obtain the positioning information of the robot. 

 

16. The device of claim 15, wherein the positioning part comprises laser radar, and the first 

determining unit is further configured to: 

collect positioning data by the laser radar; and 

determine the first position information of the robot according to a point cloud 

positioning map and the positioning data. 

 

17. The device of claim 15 or 16, wherein the second determining unit is further configured to: 

determine a relative position between the robot and a marking object in the image; and 

determine the second position information of the robot according to the marking object 

and the relative position. 
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18. The device of claim 17, wherein the second determining unit is configured to determine a 

relative position between the robot and a marking object in the image by: 

detecting the marking object in the image; and 

determining the relative position between the robot and the marking object according to 

an affine transformation matrix for the camera. 

 

19. The device of claim 17 or 18, wherein the second determining unit is configured to 

determine the second position information of the robot according to the marking object and the 

relative position by: 

determining the second position information of the robot according to the first position 

information, a map, the marking object and the relative position. 

 

20. The device of claim 19, wherein the second determining unit is configured to determine the 

second position information of the robot according to the first position information, the map, 

the marking object and the relative position by: 

converting the first position information into a position in the map to obtain initial 

position information of the robot; 

identifying in the image a road sideline of a road where the robot is located; and 

correcting lateral information of the initial position information according to the 

identified road sideline and correct longitudinal information of the initial position information 

according to the relative position to obtain the second position information of the robot; 

wherein the longitudinal information is the position information of the initial position 

information in a direction of the road sideline and the lateral information is the position 

information of the initial position information in a direction perpendicular to the road sideline. 

 

21. The device of any one of claims 15 to 20, wherein the fusion unit is further configured to: 

fuse the first position information and the second position information to obtain fused 

positioning information and confidence of the fused positioning information; and 

in condition that the confidence is greater than a threshold, determine the fused 

positioning information as the positioning information of the robot. 
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22. The device of claim 15, further comprising: 

a third determining unit, configured to determine a first route of the robot according to 

the image; 

a fourth determining unit, configured to determine a second route of the robot according 

to a map and the positioning information of the robot; and 

a fifth determining unit, configured to determine a driving path of the robot according 

to the first route and the second route. 

 

23. The device of claim 22, wherein the third determining unit is further configured to:  

identify in the image two road sidelines corresponding to a road where the robot is 

located; 

calculate a midline of the two road sidelines; and 

perform curve smoothing processing on the midline to obtain the first route of the robot. 

 

24. The device of claim 23, wherein the fourth determining unit is further configured to query 

a midline of a road corresponding to the positioning information of the robot from the map to 

obtain the second route of the robot. 

 

25. The device of claim 22, wherein the third determining unit is further configured to:  

identify in the image a first road sideline corresponding to a road where the robot is 

located; 

determine, according to the map and the positioning information of the robot, a second 

road sideline of a road where the robot is located after turning; 

determine, according to the first road sideline and the second road sideline, an entrance 

position and an entrance direction of the road where the robot is located after turning; and 

obtain the first route of the robot by calculating a turning curve to according to the 

entrance position, the entrance direction and the positioning information and direction of the 

robot. 
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26. The device of claim 25, wherein the fourth determining unit is configured to query a midline 

of a turning road corresponding to the positioning information of the robot from the map to 

obtain the second route of the robot. 

 

27. The device of any one of claims 22-26, wherein the fifth determine unit is configured to 

align the first route and the second route to obtain the driving path of the robot. 

 

28. The device of any one of claims 22-27, further comprising:  

a generating unit, configured to generate a driving instruction for driving in accordance 

with the driving path;  

an execution unit, configured to execute the driving instruction.  

 

29. A robot, comprising a processor, a memory, a positioning part and a camera, wherein 

the memory is configured to store a computer program code; 

the positioning part is configured to perform positioning; 

the camera is configured to capture an image; and 

the processor is configured to invoke the computer program code to implement the 

method of any one of claims 1 to 14. 

 

30. A readable storage medium, having stored a computer program thereon, wherein the 

computer program, when being executed by a processor, causes the processor to implement the 

method of any one of claims 1 to 14. 

 

31. A computer program, comprising a computer-readable code that, when run in an electronic 

device, causes a processor in the electronic device to implement the method of any one of claims 

1 to 14. 

 

 


