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Pixelated expression algorithm of parts under background of two-dimensional
irregular layout

Liu Xiao', Wang Yufan', Liu Jiamin®
(1. School of Civil and Transportation Engineering, South China University of Technology, Guangzhou 510640, China;
2. School of Information Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: For the current mainstream expression way of parts, when the shape of part exhibits concave polygonal characteristics and the
number of vertices is larger, the conflict detection algorithm is significantly slower. Based on the above issue, a pixelated expression meth-
od of part was proposed, which was to arrange multiple square particles on the part bounding box, and then based on the information that
whether the particles were occupied which was stored by two-dimensional Boolean variable array, the judgment algorithm of particles being
occupied was proposed. Furthermore, the relationships between the speed of pixel image generation and the side length of particles and the
shape of part were studied by calculation example 1, and the relationship between the pixelization degree of part and the performance of
layout was studied by calculation example 2. Finally, the recommended side length of particles was given, which made the best balance
between the layout calculation speed and the layout effect. At the same time, the calculation example 2 was compared with the commercial
layout software SigmaNest. The experimental results show that if the recommended side length of particles is used, the material utilization
ratio of algorithm in this paper is higher than that of SigmaNest, and the calculation time is only 2. 8% of the latter.
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Fig. 1  Filling part with square particles
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Fig. 5 Dimension drawings of four parts
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Table 1 Pixel image generation time of parts

Tk AERUN A/ /ms
PSL/mm HEEG  HEEM TEES  EERG
0.10 0.016 0. 030 0. 063 0. 080
0.15 0. 008 0.017 0. 032 0. 038
0.20 0. 006 0.010 0. 020 0. 021
0.25 0. 005 0. 007 0.015 0.017
0.30 0. 004 0. 006 0.011 0.016
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Fig. 7 Generating time curves of pixel image for parts
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Fig. 8 Fitting curve of pixel image generation time for ring part
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Table 2 Layout times and material utilization ratios

iR/ 4 < TR E]/s FHRERI IR %
HAPE_ HRG(s=2% ) 3.000 62.24
HAPE_ HRG(s=5%) 0.173 62.17
HAPE_ HRG(s=10% ) 0. 042 60. 08
HAPE_ HRG(s=15% ) 0.032 59.43
SigmaNest 6. 138 59.49
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Fig. 9  Generation times under different conditions
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Fig. 10 Material utilization ratios under different conditions
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