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Abstract: The paper proposes an efficient point-in-polygon test method based on uniform grids. In preprocessing,
it constructs uniform grids and processes the center points in a sequence to determine whether they are inside the
polygon, when the center points with known inclusion properties are used to quickly determine their adjacent center
points. When performing an inclusion query, it first finds the cell that contains the query point and then produces a
line segment from the query point to the cell’s center point and counts the edges crossed by the line segment for
determination. As both the preprocessing and the inclusion tests make use of known information to determine the
center points or query points, the computation can run locally for acceleration and the new method can run much
faster than existing methods. In most cases, it can reduce the preprocessing time complexity from O(N*?) to O(N)
for the methods based on grids, where N is the number of the polygon edges. Meanwhile, the new method can
efficiently treat the non-manifold polygons with self-intersection or overlapping edges. Experimental results show
that compared with other similar methods based on uniform grids, the new algorithm can speed up the preprocessing
by several times and the query computation by one or several dozens of times, and can move faster than the method
by convex decomposition, which has the lowest complexity O(logN) for point-in- polygon tests.
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Fig.1 An example of determining the center points
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Fig.2 Examples of singular cases
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Fig.3 Examples of inclusion test by our method
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Fig.4 Treatment of the non-manifold polygons with self-intersection or overlapping edge
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Fig.5 Polygons used in our experiments
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Table 1 Results of comparison experiments between our new method and other point-in-polygon algorithms
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B0 AR A8 A A B T A P R B s R A 6 T 2 T T A A TIAR B ) T SN BT T VA RE R AR 4 3 R 413
(K 2 0L e A, DR W AT 25 M E AT Jm A T B, R B AR T ST SE 36 4 SRR W AR BT SR BL 2 T3 2
WA el 2 (14 75 325 B 7 R RE A T AR B 3 R B v £, O K A I TR) i e A R T LT U R 0 TR R
AR I DAL SRAEAS R i AR Ja8 R I — A LR AR a1 2 0 vk [ T Ak B A A S B R I ) AR AR N A

AR T A BB A IE L.
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