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Pixel based domain subdivision algorithm for polygon offsetting

Yan Zhigang, Shou Huahao
College of Science, Zhejiang University of Technology, Hangzhou 310023, China

Abstract: Objective Polygon offsetting is a fundamental problem in the field of computer graphics, computational geome-
try, and computer-aided geometry design, and it has many applications. A pixel-based domain subdivision algorithm is pro-
posed in this paper to deal with various types of polygon offsetting effectively. Method The given domain is subdivided with
quadtree data structure, and the sets of all those pixels that are on polygon offsets are calculated with interval arithmetic.
For polygons that are composed of line segments only, the shortest distance operator is used between point and line to speed
up calculations. Result Pixel-based domain subdivision algorithm for polygon offsetting can handle different types of polygon
offsetting problems, and it is compared with traditional pixel-based polygon offsetting expansion algorithm. The experimental
results show that the proposed algorithm can deal with all kinds of polygon offsetting problems effectively. The performance
of the proposed algorithm is better on the processing of vertices than that of traditional expansion algorithm. The proposed
algorithm is also less time consuming than traditional expansion algorithm. Compared with traditional edge offsetting algo-
rithm, the proposed algorithm has more extensive applicable scope, and it can effectively deal with various types of polygon

offsetting problems that traditional edge offsetting algorithm fails. Conclusion A new pixel-based domain subdivision algo-
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rithm for polygon offsetting is proposed in this paper. The proposed algorithm does not need to consider intersection and

connection problems, and it can handle various types of polygon offsetting problems that many other conventional algorithms

fail, such as when polygon contains arcs and islands.

Key words: polygon offsetting; domain subdivision algorithm; interval arithmetic; quadtree
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Fig.5 Offset of polygon with island and arc ( General subdivision algorithm)
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Fig. 6  Offset of polygon with seventeen vertices( special subdivision algorithm )
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Table 1 Experiment analysis and comparison
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3(a) 0.04 389.615
3(b) 0.04 2.855
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4(c) 0.04 549.31
5(a) 0.02 2581.85
5(b) 0.04 2151.96
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