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FIGURES 

 

  

FIG. 1 

determining a circumscribed grid of the geo-fence, the circumscribed grid being 

smallest single grid containing geo-fence 

with the circumscribed grid as a starting point, subdividing grid(s) containing the 

boundary of the geo-fence into finer-grained grids level by level until index 

accuracy of a subdivided grid set is not lower than a predetermined precision 

threshold, the grid set being composed of grids within the geo-fence and grids 

containing the boundary of the geo-fence 

taking the grids in the grid set as index grids of the geo-fence 
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FIG. 2 

generate a grid set by using the circumscribed grid as an only 

element 

Does the grid set meet a precision 

requirement? 

Is the current grid within the geo-

fence? 

determine the first grid in the grid set as the current grid 

output the 

grid set 

subdivide the current grid into lower-level finer-grained 

grids 

replace the current grid in the grid set with the lower-level finer-grained 

grids obtained after the grid subdivision 

if there are lower-level grids outside the geo-fence after the grid 

subdivision, delete the lower-level grids outside the geo-fence after 

the grid subdivision from the grid set 

is there a next grid in the grid 

set? 

extract the next grid in the grid set as the current grid 
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FIG. 3 

FIG. 4 

determine a circumscribed grids of the 

geo-fence 

with the circumscribed grid as a starting point, subdivide grid(s) containing the boundary 

of the geo-fence into finer-grained grids level by level until the index accuracy of the 

grid set is not lower than a predetermined precision threshold 

the index accuracy is equal to the 

predetermined precision threshold 

or not 

with the grids, in the grid set, containing the boundary of the geo-fence and having 

the lower-limit granularity as starting points, merge grids into coarser-grained grids 

level by level until the circumscribed grid is obtained, and with merged grids as 

items, construct a tree hierarchy of items of a knapsack problem 

enumerate all the states of the knapsack problem according to the tree hierarchy, 

determine the optimal solution to the knapsack problem as the result of grid 

merging, and update the grid set 

determine grids in the grid set as the index grids of the geo-

fence 
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FIG. 5 

FIG. 6 
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FIG. 7 

FIG. 8 

Item 

Item Item 

Item Item Item 
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FIG. 9 

FIG. 10 

Other hardware Storage 

Memory 

Circumscribed grid unit 

Grid subdividing unit 

Grid merging unit 


