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CLAIMS 

 

1. A method for updating a virtual map, comprising: 

determining, in a first area, a central area in which a virtual object is located, wherein the 

first area is an area of the virtual map that comprises one or more tile maps loaded into the 5 

virtual map; 

determining a distance parameter corresponding to a location of the virtual object relative 

to the central area;  

detecting the virtual object has moved, or is moving;  

determining the virtual object is outside of the central area for a time duration that 10 

exceeds a preset time; and 

 responsive to determining the virtual object is outside of the central area for the time 

duration that exceeds the preset time, updating a loading status of one or more tile maps not 

shared by the first area and a second area, wherein the loading status is updated based on the 

distance parameter and the first area, wherein 15 

the second area is an area of the virtual map determined based on the 

distance parameter. 

 

2. The method of claim 1, wherein: 

a maximum distance between any tile map in the central area and the virtual object in an 20 

x-axis direction in a coordinate system of the virtual map is less than X1, wherein X1 represents a 

first predetermined positive integer; 

a maximum distance between any tile map in the central area and the virtual object in a y-

axis direction in the coordinate system of the virtual map is less than Y1, wherein Y1 represents a 

second predetermined positive integer; 25 

a length of one tile map is used as a unit on an x-axis in the coordinate system of the 

virtual map; and 

a width of one tile map is used as a unit on a y-axis in the coordinate system of the virtual 

map. 

 30 

3.  The method of claim 1, wherein determining the distance parameter comprises: 
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determining that the distance parameter is (1, 0) when the virtual object moves to a tile 

map that is on the right of the central area and adjacent to the central area; or 

determining that the distance parameter is (1, 1) when the virtual object moves to a tile 

map that is at the upper right of the central area and adjacent to the central area; or 

determining that the distance parameter is (0, 1) when the virtual object moves to a tile 5 

map that is right above the central area and adjacent to the central area; or 

determining that the distance parameter is (−1, 1) when the virtual object moves to a tile 

map that is at the upper left of the central area and adjacent to the central area; or 

determining that the distance parameter is (−1, 0) when the virtual object moves to a tile 

map that is on the left of the central area and adjacent to the central area; or 10 

determining that the distance parameter is (−1, −1) when the virtual object moves to a tile 

map that is at the lower left of the central area and adjacent to the central area; or 

determining that the distance parameter is (0, −1) when the virtual object moves to a tile 

map that is right below the central area and adjacent to the central area; or 

determining that the distance parameter is (1, −1) when the virtual object moves to a tile 15 

map that is at the lower right of the central area and adjacent to the central area, wherein the tile 

map is a rectangular area, the distance parameter (a, b) indicates that the central area moves to 

the right by a tile maps and upward by b tile maps, and x and y are integers. 

 

4.  The method of claim 1, wherein updating the loading status of one or more tile maps not 20 

shared by the first area and the second area comprises: 

 determining a first group of tile maps of the virtual map that are to be removed; 

 determining a second group of tile maps of the virtual map that are to be loaded; and 

 updating the loading status of the one or more tile maps based on the first group or the 

second group. 25 

 

5.  The method of claim 1, further comprising: 

 before determining the distance parameter and updating the loading status of the one or 

more tile maps, determining corresponding map coordinates of the virtual object in the virtual 

map based on a latitude and a longitude, wherein the virtual map is generated based on a two-30 
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dimensional (2D) electronic map or a three-dimensional (3D) electronic map and the virtual 

object corresponds to an object on the 2D electronic map or within the 3D electronic map. 

 

6.  The method of claim 1 further comprising: 

 based on the loading status of the one or more tile maps, loading at least one tile map not 5 

included in the first area into the second area; and  

 removing at least one tile map included in the first area from the second area. 

 

7.  The method of claim 1, wherein a tile map of the one or more tile maps loaded into the 

virtual map is sub-divided into one or more sub-tile maps.  10 

 

8. A non-transitory, computer-readable medium storing one or more instructions executable 

by a computer system to perform operations comprising: 

determining, in a first area, a central area in which a virtual object is located, wherein the 

first area is an area of a virtual map that comprises one or more tile maps loaded into the virtual 15 

map; 

determining a distance parameter corresponding to a location of the virtual object relative 

to the central area;  

detecting the virtual object has moved, or is moving;  

determining the virtual object is outside of the central area for a time duration that 20 

exceeds a preset time; and 

 responsive to determining the virtual object is outside of the central area for the time 

duration that exceeds the preset time, updating a loading status of one or more tile maps not 

shared by the first area and a second area, wherein the loading status is updated based on the 

distance parameter and the first area, wherein 25 

the second area is an area of the virtual map determined based on the 

distance parameter. 

 

9. The non-transitory, computer-readable medium of claim 8, wherein: 

a maximum distance between any tile map in the central area and the virtual object in an 30 

x-axis direction in a coordinate system of the virtual map is less than X1, wherein X1 represents a 
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first predetermined positive integer; 

a maximum distance between any tile map in the central area and the virtual object in a y-

axis direction in the coordinate system of the virtual map is less than Y1, wherein Y1 represents a 

second predetermined positive integer; 

a length of one tile map is used as a unit on an x-axis in the coordinate system of the 5 

virtual map; and 

a width of one tile map is used as a unit on an y-axis in the coordinate system of the 

virtual map. 

 

10. The non-transitory, computer-readable medium of claim 8, wherein determining the 10 

distance parameter comprises: 

determining that the distance parameter is (1, 0) when the virtual object moves to a tile 

map that is on the right of the central area and adjacent to the central area; or 

determining that the distance parameter is (1, 1) when the virtual object moves to a tile 

map that is at the upper right of the central area and adjacent to the central area; or 15 

determining that the distance parameter is (0, 1) when the virtual object moves to a tile 

map that is right above the central area and adjacent to the central area; or 

determining that the distance parameter is (−1, 1) when the virtual object moves to a tile 

map that is at the upper left of the central area and adjacent to the central area; or 

determining that the distance parameter is (−1, 0) when the virtual object moves to a tile 20 

map that is on the left of the central area and adjacent to the central area; or 

determining that the distance parameter is (−1, −1) when the virtual object moves to a tile 

map that is at the lower left of the central area and adjacent to the central area; or 

determining that the distance parameter is (0, −1) when the virtual object moves to a tile 

map that is right below the central area and adjacent to the central area; or 25 

determining that the distance parameter is (1, −1) when the virtual object moves to a tile map that 

is at the lower right of the central area and adjacent to the central area, wherein the tile map is a 

rectangular area, the distance parameter (a, b) indicates that the central area moves to the right by 

a tile maps and upward by b tile maps, and x and y are integers. 

 30 

11.  The non-transitory, computer-readable medium of claim 8, wherein updating the loading 



  

 

31 

 

status of one or more tile maps not shared by the first area and the second area comprises: 

 determining a first group of tile maps of the virtual map that are to be removed; 

 determining a second group of tile maps of the virtual map that are to be loaded; and 

updating the loading status of the one or more tile maps based on the first group or the 

second group. 5 

 

12.  The non-transitory, computer-readable medium of claim 8, further comprising: 

 before determining the distance parameter and updating the loading status of the one or 

more tile maps, determining corresponding map coordinates of the virtual object in the virtual 

map based on a latitude and a longitude, wherein the virtual map is generated based on a two-10 

dimensional (2D) electronic map or a three-dimensional (3D) electronic map and the virtual 

object corresponds to an object on the 2D electronic map or within the 3D electronic map. 

 

13.  The non-transitory, computer-readable medium of claim 8, further comprising: 

 based on the loading status of the one or more tile maps, loading at least one tile map not 15 

included in the first area into the second area; and  

 removing at least one tile map included in the first area from the second area. 

 

14.  The non-transitory, computer-readable medium of claim 8, wherein a tile map of the one 

or more tile maps loaded into the virtual map is sub-divided into one or more sub-tile maps.  20 

 

15. A computer-implemented system, comprising: 

one or more computers; and 

one or more computer memory devices interoperably coupled with the one or more 

computers and having tangible, non-transitory, machine-readable media storing one or more 

instructions that, when executed by the one or more computers, perform one or more operations 

comprising: 

determining, in a first area, a central area in which a virtual object is located, wherein the 

first area is an area of a virtual map that comprises one or more tile maps loaded into the virtual 

map; 25 

determining a distance parameter corresponding to a location of the virtual object relative 
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to the central area;  

detecting the virtual object has moved, or is moving;  

determining the virtual object is outside of the central area for a time duration that 

exceeds a preset time; and 

 responsive to determining the virtual object is outside of the central area for the time 5 

duration that exceeds the preset time, updating a loading status of one or more tile maps not 

shared by the first area and a second area, wherein the loading status is updated based on the 

distance parameter and the first area, wherein 

the second area is an area of the virtual map determined based on the 

distance parameter. 10 

 

16. The computer-implemented system of claim 15, wherein: 

a maximum distance between any tile map in the central area and the virtual object in an 

x-axis direction in a coordinate system of the virtual map is less than X1, wherein X1 represents a 

first predetermined positive integer; 15 

a maximum distance between any tile map in the central area and the virtual object in a y-

axis direction in the coordinate system of the virtual map is less than Y1, wherein Y1 represents a 

second predetermined positive integer; 

a length of one tile map is used as a unit on an x-axis in the coordinate system of the 

virtual map; and 20 

a width of one tile map is used as a unit on an y-axis in the coordinate system of the virtual map. 

 

17.  The computer-implemented system of claim 15, wherein determining the distance 

parameter comprises: 

determining that the distance parameter is (1, 0) when the virtual object moves to a tile 25 

map that is on the right of the central area and adjacent to the central area; or 

determining that the distance parameter is (1, 1) when the virtual object moves to a tile 

map that is at the upper right of the central area and adjacent to the central area; or 

determining that the distance parameter is (0, 1) when the virtual object moves to a tile 

map that is right above the central area and adjacent to the central area; or 30 

determining that the distance parameter is (−1, 1) when the virtual object moves to a tile 
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map that is at the upper left of the central area and adjacent to the central area; or 

determining that the distance parameter is (−1, 0) when the virtual object moves to a tile 

map that is on the left of the central area and adjacent to the central area; or 

determining that the distance parameter is (−1, −1) when the virtual object moves to a tile 

map that is at the lower left of the central area and adjacent to the central area; or 5 

determining that the distance parameter is (0, −1) when the virtual object moves to a tile 

map that is right below the central area and adjacent to the central area; or 

determining that the distance parameter is (1, −1) when the virtual object moves to a tile 

map that is at the lower right of the central area and adjacent to the central area, wherein the tile 

map is a rectangular area, the distance parameter (a, b) indicates that the central area moves to 10 

the right by a tile maps and upward by b tile maps, and x and y are integers. 

 

 

 

 15 




