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METHOD AND DEVICE FOR PLANNING WALL SURFACE POLISHING PATH, 

APPARATUS AND MEDIUM 

 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The present disclosure claims priority from a Chinese patent application No. 

202010309247.7, filed on April 20, 2020, and entitled “METHOD AND DEVICE FOR 

PLANNING WALL SURFACE POLISHING PATH, APPARATUS AND MEDIUM”, the 

content of which is incorporated herein in its entirety by reference. 

 

TECHNICAL FIELD 

[0002] Embodiments of the present disclosure relate to path planning technologies, more 

particularly, to a method and device for planning a wall surface polishing path, an apparatus and 

medium. 

 

BACKGROUND 

[0003] At this stage, a main structure of a building is generally pouring concrete. A wall needs 

to be polished before plastering, so that a plastering layer can fully contact the wall, avoiding 

hollowing or cracking on a wall surface after plastering. 

[0004] At this stage, a wall surface polishing machine is mainly used to polish wall surfaces, 

but the machine cannot accurately control a polishing depth, and further needs manual secondary 

polishing, leading to large labor costs. Moreover, an optimal polishing operation path cannot be 

guaranteed, and the polishing is inefficient. 

 

SUMMARY 

[0005] The embodiments of the present disclosure provide a method and device for planning a 

wall surface polishing path, an apparatus and medium, so as to achieve effects of optimizing the 

polishing path and improving the polishing efficiency. 

[0006] In a first aspect, the embodiments of the present disclosure provide a method for 

planning a wall surface polishing path, including: 

obtaining protruding points of a wall surface to be polished, and dividing the wall surface to 

be polished into at least two regions; 

determining a candidate protruding point in the next region of the region where a current 

protruding point is located; 

comparing, if the region where the current protruding point is located includes an 
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untraversed protruding point, a first distance between the untraversed protruding point and the 

current protruding point, with a second distance between the candidate protruding point and the 

current protruding pointing point; 

determining the protruding point corresponding to a minimum distance in the first distance 

and the second distance as a next operation point of the current protruding point; and 

determining the wall surface polishing path based on the current protruding point and the 

next operation point of the current protruding point. 

[0007] In a second aspect, the embodiments of the present disclosure provide a device for 

planning a wall surface polishing path, including: 

a region division module configured to obtain protruding points of a wall surface to be 

polished, and divide the wall surface to be polished into at least two regions; 

a candidate protruding point determination module configured to determine a candidate 

protruding point in the next region of the region where a current protruding point is located; 

a distance comparison module configured to compare, if the region where the current 

protruding point is located includes an untraversed protruding point, a first distance between the 

untraversed protruding point and the current protruding point, with a second distance between 

the candidate protruding point and the current protruding pointing point; 

a next operation point determination module configured to determine the protruding point 

corresponding to a minimum distance in the first distance and the second distance as a next 

operation point of the current protruding point; and 

a polishing path determination module configured to determine a wall surface polishing 

path based on the current protruding point and the next operation point of the current protruding 

point. 

[0008] In a third aspect, the embodiments of the present disclosure provide an apparatus, 

including: 

one or more processors; and 

a storage device configured to store one or more programs, 

the one or more programs, when executed by the one or more processors, causing the one or 

more processors to implement the method for planning the wall surface polishing path described 

in any one of the embodiments of the present disclosure. 

[0009] In a fourth aspect, the embodiments of the present disclosure provide a storage medium 

including computer-executable instructions, the computer-executable instructions are configured 

to, when executed by a computer processor, perform the method for planning the wall surface 

polishing path described in any one of the embodiments of the present disclosure. 
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[0010] According to the embodiments of the present disclosure, protruding points of a wall 

surface to be polished are obtained, and the wall surface to be polished is divided into at least 

two regions, so as to make it easy to plan a polishing path, reduce a polishing distance taken by a 

polishing device, and improve the polishing efficiency. A candidate protruding point is 

determined in the next region of the region where a current protruding point is located; if the 

region where the current protruding point is located includes an untraversed protruding point, a 

first distance between the untraversed protruding point and the current protruding point is 

compared with a second distance between the candidate protruding point and the current 

protruding point; the protruding point corresponding to a minimum distance in the first distance 

and the second distance is determined as a next operation point of the current protruding point; 

and a wall surface polishing path is determined based on the current protruding point and the 

next operation point of the current protruding point. The planned polishing path includes more 

protruding points, which reduces the number of times of planning the polishing path, improves 

the polishing efficiency, solves the problem that a polishing path of a current polishing device 

covers a region with no need for polishing, and achieves effects of optimizing an operation path 

of the polishing device, improving the polishing efficiency, and reducing polishing costs. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a flow diagram illustrating a method for planning a wall surface polishing path 

according to a first embodiment of the present disclosure; 

FIG. 2 is a schematic diagram illustrating regional division of a wall surface; 

FIG. 3 is a schematic diagram illustrating a section of a wall; 

FIG. 4 is a schematic diagram illustrating a simplified tree of protruding points on the wall 

surface; 

FIG. 5 is a schematic diagram illustrating calculation of candidate protruding points; 

FIG. 6 is a flow diagram illustrating a method for planning a wall surface polishing path 

according to a second embodiment of the present disclosure; 

FIG. 7 is a schematic diagram illustrating a judgment grid and a diffusion trend of a protruding 

point; 

FIG. 8 is a schematic diagram illustrating a single-point polishing direction; 

FIG. 9 is a flow diagram illustrating a device for planning a wall surface polishing path 

according to a third embodiment of the present disclosure; and 

FIG. 10 is a schematic structural diagram illustrating an apparatus according to a fourth 

embodiment of the present disclosure. 
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[0012] In the drawings, a reference wall surface is denoted by numeral 1, and a protruding 

distance of a wall surface protruding point is denoted by numeral 2. 

 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0013] The present disclosure is described below in further detail with reference to the 

accompanying drawing and embodiments. It may be understood that specific embodiments 

described herein are intended only to interpret the present disclosure, rather than limit the present 

disclosure. In addition, it should also be noted that for ease of description, only some of rather 

than all of the structures relevant to the present disclosure are shown in the accompanying 

drawings. 

[0014] First Embodiment 

FIG. 1 is a flow diagram illustrating a method for planning a wall surface polishing path 

according to a first embodiment of the present disclosure. This embodiment is applicable to 

polishing of wall surface protruding points. The method may be performed by a device for 

planning a wall surface polishing path, and specifically includes the following steps. 

[0015] At S110, protruding points of a wall surface to be polished are obtained, and the wall 

surface to be polished is divided into at least two regions. 

[0016]  Generally, protruding points that exceed an acceptance standard may appear on a wall 

surface of a construction building. In this case, the protruding points need to be polished. Before 

polishing, the wall surface to be polished should be divided into regions according to both a 

polishing direction and a size of a polishing device so as to plan a polishing path. Optionally, the 

dividing the wall surface to be polished into at least two regions includes: dividing the wall 

surface to be polished into the at least two regions according to the size of a polishing device, a 

width of each region being greater than a diameter of the polishing device. If a width of a region 

is less than the diameter of the polishing device, the polishing device may polish polishing points 

in other regions when polishing in the current region, which destroys the planned polishing path. 

For example, as shown in FIG. 2, the polishing direction of the polishing device may be, but is 

not limited to, a direction from a lower left corner of the wall surface to be polished to an upper 

right corner of the wall surface to be polished. The wall surface to be polished is divided into 7 

regions according to the polishing direction, and all protruding points are divided into the 

regions, to facilitate the planning of the polishing path. 

[0017] Optionally, the obtaining protruding points of the wall surface to be polished includes: 

obtaining point cloud data of the wall surface to be polished, the point cloud data including 

parameter information of grid points in the wall surface to be polished; determining, according to 
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the point cloud data, a target wall surface for dividing the protruding point; and determining the 

target wall surface based on modes of the protruding distances, a distance between the target wall 

surface and the reference wall surface being the modes of the protruding distances. The 

protruding point protruding beyond the target wall surface is determined according to the point 

cloud data and the target wall surface. The point cloud data of the wall surface to be polished is 

acquired based on a 3D laser scanning technology. Due to a large amount of point cloud data, it 

is inconvenient to obtain parameter information of protruding points, so the wall surface to be 

polished is divided into grids. The grids are squares with sides of a preset length. For example, as 

shown in FIG. 2, the wall surface to be polished is divided into grids each of which has a 

dimension of 20×20 mm. The protruding points are represented in the form of grids, so that they 

can be reflected to the wall surface more simply and vividly, and it is convenient to find 

positions of the protruding points for planning the polishing operation path. 

[0018] Optionally, the determining, according to the point cloud data, the target wall surface for 

dividing the protruding point includes: determining, according to the point cloud data, protruding 

distances between the grid points in the wall surface to be polished and a reference wall surface; 

and determining the target wall surface based on modes of the protruding distances. A distance 

between the target wall surface and the reference wall surface is the modes of the protruding 

distances. As shown in FIG. 3, according to the point cloud data of the whole wall, a unified 

reference wall surface is selected to calculate a protruding distance between each grid and the 

reference wall surface. Then, modes of all the protruding distances are selected to determine the 

target wall surface. The modes of all the protruding distances are the distance between the target 

wall surface and the reference wall surface. A distance between each grid and the target wall 

surface is calculated, and a wall surface to be polished corresponding to the grid protruding 

beyond the target wall surface is taken as a protruding point to be polished. Through the 

determination of the target wall surface and the calculation of the protruding distances of the 

protruding points, polishing depths are accurate, so that the polished wall surface is more in line 

with the acceptance standard, the polishing efficiency is improved, and polishing costs are 

reduced. 

[0019] Optionally, the determining the target wall surface based on the modes of the protruding 

distances includes: determining the target wall surface based on the mode of the maximum 

protruding distance in the modes; or determining the target wall surface based on the mode of the 

minimum protruding distance in the modes; or determining the target wall surface based on an 

average value of the modes. An appropriate mode may be selected according to an actual 

situation to make the determined target wall surface more in line with the acceptance standard. 
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[0020] At S120, a candidate protruding point is determined in the next region of the region 

where a current protruding point is located. 

[0021] It needs to be noted that the candidate protruding point is next protruding point to be 

polished after the current protruding point is polished by the polishing device. The candidate 

protruding point in the next region of the region where the current protruding point is located 

needs to be determined before a polishing path is planned. 

[0022] Optionally, the determining the candidate protruding point in the next region of the 

region where the current protruding point is located includes: 

determining, in the next region of the region where the current protruding point is located, 

the protruding point with the shortest path from a polishing start point in a polishing path as the 

candidate protruding point. For example, as shown in FIG. 2, for ease of description, the 

protruding points are numbered according to the rules from bottom left to top right, first 

horizontal and then vertical. Point 0 is a polishing start point, and Point N is a polishing end 

point. Coordinates of the protruding points can be obtained by establishing a coordinate system. 

According to the regions where the protruding points are divided into, positions of the protruding 

points are simplified into a tree diagram as shown in FIG. 4. It can be seen from the figure that 

the protruding points in the same region are in the same sequence. According to the coordinates 

of the protruding points, a distance between each protruding point and the protruding point in the 

next region is calculated respectively. Candidate protruding points are determined according to a 

Dijkstra algorithm. Calculation results are shown in FIG. 5. Since the next region of the region 

where the start point 0 is located includes protruding points numbered 2, 6, and 3, a candidate 

protruding point is determined from the protruding points numbered 2, 3, and 6. It can be seen 

from FIG. 5 that a distance between the start point and the protruding point numbered 2 is the 

shortest, so the protruding point numbered 2 is the candidate protruding point, and then next 

candidate protruding point after the protruding point numbered 2 is determined. The next region 

of the region where the protruding point numbered 2 is located includes protruding points 

numbered 5, 8, and 1. The shortest paths from the start point to the protruding points numbered 5, 

8, and 1 are calculated respectively. It can be seen from FIG. 5 that among the protruding points 

numbered 5, 8, and 1, the protruding point numbered 8 has the shortest path with the start point, 

so the next candidate protruding point after the protruding point numbered 2 is the protruding 

point numbered 8, and the process is repeated until a region where an end point is located is 

found. The determination of the candidate protruding points is a precondition of planning the 

polishing path, and the polishing path is planned on the basis of the candidate protruding points. 

[0023] At S130, if the region where the current protruding point is located includes an 
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untraversed protruding point, a first distance between the untraversed protruding point and the 

current protruding point is compared with a second distance between the candidate protruding 

point and the current protruding point. 

[0024] This step is to optimize the polishing candidate points determined in the previous step. 

Due to the particularity of polishing operation, a single region includes a plurality of protruding 

points. For example, as shown in FIG. 2, the same region of the protruding point numbered 2 

also includes protruding points numbered 3 and 6, the protruding points numbered 3 and 6 are 

untraversed protruding points, and the point numbered 8 is a candidate point in next region. 

Distances between the protruding point numbered 2 and the protruding points numbered 3 and 6 

are calculated respectively and are compared with a distance between the protruding point 

numbered 2 and the protruding point numbered 8, so as to determine next operation point. 

[0025] At S140, the protruding point corresponding to a minimum distance in the first distance 

and the second distance is determined as a next operation point of the current protruding point. 

[0026] For example, it may be obtained according to a distance formula between two points 

that a relation of the distances between the protruding point numbered 2 and the protruding 

points numbered 8, 3, and 6 is: D2→3>D2→6>D2→8. Therefore, the next operation point after the 

protruding point numbered 2 is the protruding point numbered 3. This step is repeated until the 

end point is reached. 

[0027] At S150, a wall surface polishing path is determined based on the current protruding 

point and the next operation point of the current protruding point. 

[0028] The wall surface polishing path is obtained according to the polishing operation point 

determined in the above step. The polishing operation point is determined by optimizing the 

polishing candidate points, so that the wall surface polishing path obtained includes more 

protruding points, and the polishing device can polish more protruding points during the first 

polishing, which reduces the number of times of polishing and improve the polishing efficiency. 

[0029] On the basis of the above embodiment, the method for planning the wall surface 

polishing path further includes: determining, if the region where the current protruding point is 

located does not include the untraversed protruding point, the candidate protruding point as the 

next operation point of the current protruding point. When the polishing path is planned, the 

region where the current protruding point is located may include no other protruding points 

except the current protruding point. In this case, the candidate protruding point determined in 

next region of the region where the current protruding point is located is determined as the next 

operation point. 

[0030] On the basis of the above embodiment, the method for planning the wall surface 
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polishing path further includes: determining, based on a preset traversal order, the next region of 

the region where the current protruding point is located. The traversal order is determined 

according to a polishing direction. For example, as shown in FIG. 2, the polishing direction is 

from a lower left corner to an upper right corner, so the protruding points are traversed in order 

from the lower left corner to the upper right corner. Therefore, if the current region is the region 

of the protruding point numbered 8, then the next region is a region where the protruding point 

numbered 7 is located. 

[0031] On the basis of the above embodiment, the method for planning the wall surface 

polishing path further includes: determining, when it is determined according to the preset 

traversal order that there is no next region for the region where the current protruding point is 

located, the next region of the region where the current protruding point is located based on a 

reverse order of the preset traversal order. When there is no next region for the region where the 

current protruding point is located, that is, the polishing end point has been reached, untraversed 

protruding points may exist in the wall surface to be polished. Therefore, the next region of the 

region where the current protruding point is located needs to be determined based on the reverse 

order of the preset traversal order. For example, as shown in FIG. 2, the current region is a region 

where a protruding point numbered 10 is located, the traversal order is from the lower left corner 

to the upper right corner, and then the reverse order of the traversal order is from the upper right 

corner to the lower left corner. According to the reverse order of the traversal order, the next 

region of the region where the current protruding point is located is determined as a region where 

a protruding point numbered 4 is located. Protruding points in the next region can be determined 

only by determining the next region of the region where the current protruding point is located, 

which lays a foundation for determining the polishing operation point. 

[0032] According to the technical solution in this embodiment, protruding points of a wall 

surface to be polished are obtained, and the wall surface to be polished is divided into at least 

two regions, so as to make it easy to plan a polishing path, reduce a polishing distance taken by a 

polishing device, and improve the polishing efficiency. A candidate protruding point is 

determined in the next region of the region where a current protruding point is located; if the 

region where the current protruding point is located includes an untraversed protruding point, a 

first distance between the untraversed protruding point and the current protruding point is 

compared with a second distance between the candidate protruding point and the current 

protruding point; the protruding point corresponding to a minimum distance in the first distance 

and the second distance is determined as a next operation point of the current protruding point; 

and a wall surface polishing path is determined based on the current protruding point and the 
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next operation point of the current protruding point. The planned polishing path includes more 

protruding points, which reduces the number of times of planning the polishing path, improves 

the polishing efficiency, solves the problem that a polishing path of a current polishing device 

covers a region with no need for polishing, and achieves effects of optimizing an operation path 

of the polishing device, improving the polishing efficiency, and reducing polishing costs. 

[0033] Second Embodiment 

FIG. 6 is a flow diagram illustrating a method for planning a wall surface polishing path 

according to a second embodiment of the present disclosure. This embodiment provides further 

optimization on the basis of the above embodiment. Optionally, the method for planning the wall 

surface polishing path further includes: establishing a judgment grid for any one of the 

protruding points, the judgment grid including an outline representing a decreasing diffusion 

trend of the protruding point; and determining a single-point polishing path of the protruding 

point based on the outline. The decreasing diffusion trend of the protruding point may provide a 

basis for the judgment of the polishing direction. The single-point polishing path of the 

protruding point is determined based on the outline, so as to avoid uneven polishing and make 

the polished wall surface more in line with the acceptance standard. As shown in Fig. 6, the 

method specifically includes the following steps. 

[0034] At S210, protruding points of a wall surface to be polished are obtained, and the wall 

surface to be polished is divided into at least two regions. 

[0035] At S220, a candidate protruding point is determined in the next region of the region 

where a current protruding point is located. 

[0036] At S230, if the region where the current protruding point is located includes an 

untraversed protruding point, a first distance between the untraversed protruding point and the 

current protruding point is compared with a second distance between the candidate protruding 

point and the current protruding point. 

[0037] At S240, the protruding point corresponding to a minimum distance in the first distance 

and the second distance is determined as a next operation point of the current protruding point. 

[0038] At S250, a wall surface polishing path is determined based on the current protruding 

point and the next operation point of the current protruding point. 

[0039] At S260, a judgment grid is established for any one of the protruding points. The 

judgment grid includes an outline representing a decreasing diffusion trend of the protruding 

point. 

[0040] The wall surface to be polished is polished according to the planned polishing path. 

When a single protruding point is polished, a polishing path of the single protruding point also 
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needs to be determined. As shown in FIG. 7, firstly, a judgment grid is established for the single 

protruding point, and the entire protruding point is included in the judgment grid; and then a 

diffusion trend of a protruding height of the protruding point is determined, which is reflected in 

the form of an outline. For example, the outline may be a contour line. The protruding point 

generally shows a decreasing diffusion trend. Morphological characteristics of the protruding 

point can be determined through the diffusion trend, which makes the polishing path planned for 

the protruding point more accurate. 

[0041] At S270, a single-point polishing path of the protruding point is determined based on 

the outline. 

[0042] The outline of the decreasing diffusion trend of the protruding point provides a basis for 

planning of the single-point polishing path. Optionally, the determining the single-point 

polishing path of the protruding point based on the outline includes: determining a direction of a 

current maximum protrusion of the protruding point according to the outline, and determining a 

current polishing direction of the protruding point based on the direction of the current maximum 

protrusion; deleting the current maximum protrusion from the judgment grid, to update the 

judgment grid, and determining a next polishing direction based on the updated judgment grid. 

As shown in FIG. 8, a maximum protruding distance of the protruding point is searched for from 

all directions according to the outline of the decreasing diffusion trend of the single protruding 

point, so as to find a direction of a maximum protrusion of the protruding point, that is, the 

polishing direction. The maximum value of the protruding point polished is eliminated, a 

judgment grid is established again based on a current polishing position, a maximum protrusion 

is determined based on the new judgment grid, and then a new polishing direction is determined. 

This process is repeated until the polishing of the region of the protruding point is completed. 

The polishing path established through the diffusion trend enables the wall surface to be 

uniformly polished, and makes the polishing depth accurate, so that the polished wall surface is 

more in line with the acceptance standard. 

[0043] According to the technical solution in this embodiment, protruding points of a wall 

surface to be polished are obtained, and the wall surface to be polished is divided into at least 

two regions, so as to make it easy to plan a polishing path. For a current protruding point, a 

candidate protruding point in the next region of the region where the current protruding point is 

located is determined. If the region where the current protruding point is located includes an 

untraversed protruding point, a first distance between the untraversed protruding point and the 

current protruding point is compared with a second distance between the candidate protruding 

point and the current protruding point. The protruding point corresponding to a minimum 
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distance in the first distance and the second distance is determined as a next operation point of 

the current protruding point. A wall surface polishing path is determined based on the current 

protruding point and the next operation point of the current protruding point. The planned 

polishing path includes more protruding points, which reduces the number of times of planning 

the polishing path. A judgment grid is established for any one of the protruding points, wherein 

the judgment grid includes an outline representing a decreasing diffusion trend of the protruding 

point, which provides a basis for judgment of a polishing direction. A single-point polishing path 

of the protruding point is determined based on the outline, so that the wall surface can be 

uniformly polished, and the polishing depth is accurate, and the polished wall surface is more in 

line with the acceptance standard. 

[0044] Third Embodiment 

FIG. 9 is a flow diagram illustrating a device for planning a wall surface polishing path 

according to a third embodiment of the present disclosure. The device includes: a region division 

module 310, a candidate protruding point determination module 320, a distance comparison 

module 330, a next operation point determination module 340, and a polishing path 

determination module 350. 

[0045] The region division module 310 is configured to obtain protruding points of a wall 

surface to be polished and divide the wall surface to be polished into at least two regions. The 

candidate protruding point determination module 320 is configured to determine a candidate 

protruding point in the next region of the region where a current protruding point is located. The 

distance comparison module 330 is configured to compare, if the region where the current 

protruding point is located includes an untraversed protruding point, a first distance between the 

untraversed protruding point and the current protruding point, with a second distance between 

the candidate protruding point and the current protruding pointing point. The next operation 

point determination module 340 is configured to determine the protruding point corresponding to 

a minimum distance in the first distance and the second distance as a next operation point of the 

current protruding point. The polishing path determination module 350 is configured to 

determine a wall surface polishing path based on the current protruding point and the next 

operation point of the current protruding point. 

[0046] In the technical solution of the above embodiment, the region division module 310 

includes: 

a point cloud data obtaining unit configured to obtain point cloud data of the wall surface to 

be polished, the point cloud data including parameter information of grid points in the wall 

surface to be polished; 
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a target wall surface determination unit configured to determine, according to the point 

cloud data, a target wall surface for dividing the protruding point; and 

a protruding point determination unit configured to determine, according to the point cloud 

data and the target wall surface, the protruding point protruding beyond the target wall surface. 

[0047] In the technical solution of the above embodiment, the target wall surface determination 

unit includes: 

a protruding distance determination sub-unit configured to determine, according to the point 

cloud data, protruding distances between the grid points in the wall surface to be polished and a 

reference wall surface; and 

a target wall surface determination sub-unit configured to determine the target wall surface 

based on modes of the protruding distances, a distance between the target wall surface and the 

reference wall surface being the modes of the protruding distances. 

[0048] Optionally, the determining the target wall surface based on the modes of the protruding 

distances includes: determining the target wall surface based on the mode of the maximum 

protruding distance in the modes; or determining the target wall surface based on the mode of the 

minimum protruding distance in the modes; or determining the target wall surface based on an 

average value of the modes. Optionally, the dividing the wall surface to be polished into the at 

least two regions includes: dividing the wall surface to be polished into the at least two regions 

according to a size of a polishing device, a width of each region being greater than a diameter of 

the polishing device. 

[0049] Optionally, the determining the candidate protruding point in the next region of the 

region where the current protruding point is located includes: 

determining, in the next region of the region where the current protruding point is located, 

the protruding point with the shortest path from a polishing start point in a polishing path as the 

candidate protruding point. 

[0050] Optionally, if the region where the current protruding point is located does not include 

the untraversed protruding point, the candidate protruding point determined in the next region of 

the region where the current protruding point is located is determined as the next operation point 

of the current protruding point. In the technical solution of the above embodiment, the device for 

planning the wall surface polishing path further includes: 

a next region determination module configured to determine, based on a preset traversal 

order, the next region of the region where the current protruding point is located; and 

a reverse-order next region determination module configured to determine, when it is 

determined according to the preset traversal order that there is no next region for the region 
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where the current protruding point is located, the next region of the region where the current 

protruding point is located based on a reverse order of the preset traversal order. 

[0051] In the technical solution of the above embodiment, the device for planning a wall 

surface polishing path further includes: 

a judgment grid establishment module configured to establish a judgment grid for any one 

of the protruding points, wherein the judgment grid includes an outline representing a decreasing 

diffusion trend of the protruding point; and 

a single-point polishing path determination module configured to determine a single-point 

polishing path of the protruding point based on the outline. 

[0052] In the technical solution of the above embodiment, the single-point polishing path 

determination module includes: 

a polishing direction determination unit configured to determine a direction of a current 

maximum protrusion of the protruding point according to the outline, and determine a current 

polishing direction of the protruding point based on the direction of the current maximum 

protrusion; 

a next polishing direction determination unit configured to delete the current maximum 

protrusion from the judgment grid, to update the judgment grid, and determine next polishing 

direction based on the updated judgment grid; and 

a single-point polishing path determination unit configured to determine the single-point 

polishing path of the protruding point based on the current polishing direction and the next 

polishing direction. 

[0053] According to the technical solution in this embodiment, protruding points of a wall 

surface to be polished are obtained, and the wall surface to be polished is divided into at least 

two regions, so as to make it easy to plan a polishing path, reduce a polishing distance taken by a 

polishing device, and improve the polishing efficiency. A candidate protruding point is 

determined in the next region of the region where a current protruding point is located; if the 

region where the current protruding point is located includes an untraversed protruding point, a 

first distance between the untraversed protruding point and the current protruding point is 

compared with a second distance between the candidate protruding point and the current 

protruding point; the protruding point corresponding to a minimum distance in the first distance 

and the second distance is determined as a next operation point of the current protruding point; 

and a wall surface polishing path is determined based on the current protruding point and the 

next operation point of the current protruding point. The planned polishing path includes more 

protruding points, which reduces the number of times of planning the polishing path, improves 
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the polishing efficiency, solves the problem that a polishing path of a current polishing device 

covers a region with no need for polishing, and achieves effects of optimizing an operation path 

of the polishing device, improving the polishing efficiency, and reducing polishing costs. 

[0054] The device for planning the wall surface polishing path provided in the embodiment of 

the present disclosure can perform the method for planning the wall surface polishing path 

provided in any embodiment of the present disclosure, and includes functional modules and 

beneficial effects corresponding to the performed method. 

[0055] Fourth Embodiment 

FIG. 10 is a schematic structural diagram illustrating an apparatus according to a fourth 

embodiment of the present disclosure. As shown in FIG. 10, the apparatus includes a processor 

410, a memory 420, an input device 430, and an output device 440. One or more processors 410 

may be provided in the device. One processor 410 is taken as an example in FIG. 10. The 

processor 410, the memory 420, the input device 430, and the output device 440 may be 

connected through a bus or in other manners, in which the former is taken as an example in FIG. 

10. 

[0056] The memory 420, as a computer-readable storage medium, may be configured to store a 

software program, a computer-executable program, and a module, for example, program 

instructions/modules corresponding to the method for planning the wall surface polishing path in 

the embodiment of the present disclosure (e.g., the region division module 310, the candidate 

protruding point determination module 320, the distance comparison module 330, the next 

operation point determination module 340, and the polishing path determination module 350 in 

the device for planning the wall surface polishing path). The processor 410 executes various 

functional applications of the apparatus and data processing by running the software program, 

the instructions, and the module that are stored in the memory 420, that is, implements the above 

method for planning the wall surface polishing path. 

[0057] The memory 420 may mainly include a program storage region and a data storage 

region. The program storage region may store an operating system and an application program 

required by at least one function. The data storage region may store data created based on use of 

a terminal, and the like. In addition, the memory 420 may include a high-speed random access 

memory, and may further include a nonvolatile memory, for example, at least one magnetic disk 

storage device, a flash memory device, or another volatile solid-state storage device. In some 

examples, the memory 420 may further include a memory remotely disposed relative to the 

processor 410. The remote memory may be connected to the device through a network. 

Examples of the network include, but are not limited to, the Internet, an intranet, a local area 
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network, a mobile communication network, and any combination thereof. 

[0058] The input device 430 may be configured to receive entered digit or character 

information, to generate key signal input related to user setting and function control of the device. 

The output device 440 may include a display device such as a display screen. 

[0059] Fifth Embodiment 

A fifth embodiment of the present disclosure further provides a storage medium including 

computer-executable instructions. The computer-executable instructions are configured to, when 

executed by a computer processor, perform a method for planning a wall surface polishing path. 

The method includes: 

obtaining protruding points of a wall surface to be polished, and dividing the wall surface to 

be polished into at least two regions; 

determining a candidate protruding point in the next region of the region where a current 

protruding point is located; 

comparing, if the region where the current protruding point is located includes an 

untraversed protruding point, a first distance between the untraversed protruding point and the 

current protruding point, with a second distance between the candidate protruding point and the 

current protruding pointing point; 

determining the protruding point corresponding to a minimum distance in the first distance 

and the second distance as a next operation point of the current protruding point; and 

determining a wall surface polishing path based on the current protruding point and the next 

operation point of the current protruding point. 

[0060] Of course, for a storage medium including computer-executable instructions provided in 

an embodiment of the present disclosure, computer-executable instructions thereof are not 

limited to the operations in the method described above, and can also perform related operations 

in the method provided by any embodiment of the present disclosure. 

[0061] According to the above description of the embodiments, it should be clear to those 

skilled in the art that the present disclosure may be implemented by means of software and 

necessary general hardware, and certainly may be implemented by hardware. In most cases, the 

former implementation is preferred. Based on such an understanding, the technical solutions in 

the present disclosure essentially, or the part contributing to the prior art may be implemented in 

the form of a software product. The computer software product may be stored in a computer-

readable storage medium, such as a floppy disk, a read-only memory (ROM), a random access 

memory (RAM), a flash, a hard disk, or an optical disk of a computer, and includes several 

instructions that cause a computer device (which may be a personal computer, a server, a 
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network device, etc.) to perform the method described in the embodiments of the present 

disclosure. 

[0062] It should be noted that, in the above embodiments of the device for planning the wall 

surface polishing path, the units and modules included are divided based on functional logic only, 

but are not limited to the above division provided that corresponding functions can be 

implemented. In addition, the specific names of the functional units are intended only to 

distinguish one from another, but are not intended to limit the protection scope of the present 

disclosure. 

[0063] It should be noted that the above are merely preferred embodiments of the present 

disclosure and the technical principles applied therein. Those skilled in the art should understand 

that the present disclosure is not limited to the specific embodiments described herein, and those 

skilled in the art can make various obvious changes, re-adjustments, and replacements without 

departing from the protection scope of the present disclosure. Therefore, although the present 

disclosure is described in detail through the above embodiments, the present disclosure is not 

limited to merely the above embodiments, and may further include more other equivalent 

embodiments without departing from the concept of the present disclosure, and the scope of the 

present disclosure is defined by the scope of the appended claims. 
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CLAIMS: 

1. A method for planning a wall surface polishing path, comprising:

obtaining protruding points of a wall surface to be polished, and dividing the wall surface to

be polished into at least two regions; 

determining a candidate protruding point in a next region of the region where a current 

protruding point is located; 

comparing, if the region where the current protruding point is located includes an 

untraversed protruding point, a first distance between the untraversed protruding point and the 

current protruding point, with a second distance between the candidate protruding point and the 

current protruding point; 

determining the protruding point corresponding to a minimum distance in the first distance 

and the second distance as a next operation point of the current protruding point; and 

determining the wall surface polishing path based on the current protruding point and the 

next operation point of the current protruding point. 

2. The method according to claim 1, wherein the obtaining the protruding points of the

wall surface to be polished includes: 

obtaining point cloud data of the wall surface to be polished, wherein the point cloud data 

includes parameter information of grid points in the wall surface to be polished; 

determining, according to the point cloud data, a target wall surface for dividing the 

protruding point; and 

determining, according to the point cloud data and the target wall surface, the protruding 

point protruding beyond the target wall surface. 

3. The method according to claim 2, wherein the determining, according to the point cloud

data, the target wall surface for dividing the protruding point includes: 

determining, according to the point cloud data, protruding distances between the grid points 

in the wall surface to be polished and a reference wall surface; and 

determining the target wall surface based on modes of the protruding distances, wherein a 

distance between the target wall surface and the reference wall surface is the modes of the 

protruding distances. 

4. The method according to claim 3, wherein the determining the target wall surface based

on the modes of the protruding distances includes: 
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determining the target wall surface based on the mode of the maximum protruding distance 

in the modes; 

or determining the target wall surface based on the mode of the minimum protruding 

distance in the modes; 

or determining the target wall surface based on an average value of the modes. 

5. The method according to claim 1, wherein the dividing the wall surface to be polished

into the at least two regions includes: 

dividing the wall surface to be polished into the at least two regions according to a size of a 

polishing device, a width of each region being greater than a diameter of the polishing device. 

6. The method according to claim 1, wherein the determining the candidate protruding

point in the next region of the region where the current protruding point is located includes: 

determining, in the next region of the region where the current protruding point is located, 

the protruding point with the shortest path from a polishing start point in a polishing path as the 

candidate protruding point. 

7. The method according to claim 1, further comprising:

determining, if the region where the current protruding point is located does not include the

untraversed protruding point, the candidate protruding point determined in the next region of the 

region where the current protruding point is located, as the next operation point of the current 

protruding point. 

8. The method according to claim 1, further comprising:

determining, based on a preset traversal order, the next region of the region where the

current protruding point is located; and 

determining, when it is determined according to the preset traversal order that there is no 

next region for the region where the current protruding point is located, the next region of the 

region where the current protruding point is located based on a reverse order of the preset 

traversal order. 

9. The method according to any one of claims 1 to 8, further comprising:

establishing a judgment grid for any one of the protruding points, wherein the judgment

grid includes an outline representing a decreasing diffusion trend of the protruding point; and 
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determining a single-point polishing path of the protruding point based on the outline. 

10. The method according to claim 9, wherein the determining the single-point polishing

path of the protruding point based on the outline includes: 

determining a direction of a current maximum protrusion of the protruding point according 

to the outline, and determining a current polishing direction of the protruding point based on the 

direction of the current maximum protrusion; 

deleting the current maximum protrusion from the judgment grid, to update the judgment 

grid, and determining a next polishing direction based on the updated judgment grid; and 

determining the single-point polishing path of the protruding point based on the current 

polishing direction and the next polishing direction. 

11. A device for planning a wall surface polishing path, comprising:

a region division module configured to obtain protruding points of a wall surface to be

polished, and divide the wall surface to be polished into at least two regions; 

a candidate protruding point determination module configured to determine a candidate 

protruding point in a next region of the region where a current protruding point is located; 

a distance comparison module configured to compare, if the region where the current 

protruding point is located includes an untraversed protruding point, a first distance between the 

untraversed protruding point and the current protruding point, with a second distance between 

the candidate protruding point and the current protruding pointing point; 

a next operation point determination module configured to determine the protruding point 

corresponding to a minimum distance in the first distance and the second distance as a next 

operation point of the current protruding point; and 

a polishing path determination module configured to determine the wall surface polishing 

path based on the current protruding point and the next operation point of the current protruding 

point. 

12. The device according to claim 11, wherein the region division module includes:

a point cloud data obtaining unit configured to obtain point cloud data of the wall surface to

be polished, wherein the point cloud data includes parameter information of grid points in the 

wall surface to be polished; 

a target wall surface determination unit configured to determine, according to the point 

cloud data, a target wall surface for dividing the protruding point; and 
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a protruding point determination unit configured to determine, according to the point cloud 

data and the target wall surface, the protruding point protruding beyond the target wall surface. 

13. The device according to claim 12, wherein the target wall surface determination unit

includes: 

a protruding distance determination sub-unit configured to determine, according to the point 

cloud data, protruding distances between the grid points in the wall surface to be polished and a 

reference wall surface; and 

a target wall surface determination sub-unit configured to determine the target wall surface 

based on modes of the protruding distances, wherein a distance between the target wall surface 

and the reference wall surface is the modes of the protruding distances. 

14. An apparatus for planning a wall surface polishing path, comprising:

one or more processors; and

a storage device configured to store one or more programs,

wherein the one or more programs, when executed by the one or more processors, cause the

one or more processors to implement the method for planning the wall surface polishing path 

according to any one of claims 1 to 10. 

15. A computer-readable storage medium, having a computer program stored therein,

wherein the program, when executed by a processor, implements the method for planning the 

wall surface polishing path according to any one of claims 1 to 10. 
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