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Judgment Algorithm for the Position Relationship between Point

and Convex Polygon Based on Reduction and Rule
ZHANG Hao ', SHEN Hua "* , SHEN Gang !
(1 School of Com puter Science , Hubei Univ. of Tech., Wuhan 430068, China ;
2 Guangxi Key Laboratory of Trusted Software ,
Guilin Univ. of Electronic Tech., Guilin 541004, China)

Abstract: Many location— based services used by people involve the problem of determining the positional
relation between points and convex polygons. The limited resources of mobile devices make lightweight al-
gorithms designed to resolve the above issue to be an urgent problem. Therefore, finding a lightweight de-
cision algorithm is necessary, and reducing the number of edges that operate on points has become a feasi-
ble idea. Therefore, a lightweight algorithm of position relationship determination between a point and a
convex polygon is proposed based on reduction and governance. The algorithm includes: region division,
region judgment of a point, and position relationship judgment between a point and a convex polygon. The
algorithm converts the position relationship judgment between a point and a convex polygon into the posi-
tion relationship judgment between the point and a part of the convex polygon, which reduces the time

cost. By sorting vertexes of the part of the convex polygon beforehand, the time cost of our algorithm can

achieve O(log+/n ) . This algorithm can be applied to determine quickly the position relationship between
points and convex polygons in scenarios where mobile device resources are limited.
Keywords: decrease-and-conquer; convex polygon; region judgment; position relation determination algo-

rithm
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