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Fig. 1 Constructing Equal-area Grid Based on Projection
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Tab.1 Statistics of Grid Numbers with Different Area Distortion
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W OREER/ME —30% —20% —10% ~0 10% 20% 30% 0% REEKE ES5RNMERT
1 —0.135 0 0 3 0 0 0 0 1 0. 404 1.623
2 —0. 287 0 4 0 0 9 0 3 0 0.242 1.742
3 —0.303 3 3 3 21 27 0 7 0 0. 287 1. 847
4 —0.327 10 6 0 105 120 3 6 6 0. 314 1.952
5 —0.338 24 6 3 453 507 0 10 21 0. 330 2.009
6 —0.343 55 9 0 1941 2028 3 6 54 0.339 2.038
7 —0. 346 120 6 3 7971 8 157 0 10 117 0. 344 2.055
8 —0. 347 247 9 0 32 343 32 682 3 6 246 0. 346 2.061
9 —0. 348 504 6 3 130 164 130 956 0 10 501 0. 347 2.066
10 —0. 348 1015 9 0 522 837 523 692 3 6 1014 0. 348 2.067
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Fig. 3  Convergence Trend of Grid Area Distortions
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Fig. 4 Spatial Distribution of Different Area Distortion Grids
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Tab. 2 Statistics of Grid Length Distortions
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W OEMEME —20% —10% ~0 10% 20% 30% ERRKME  HYRAMEN
1 —0.18 0 6 0 6 0 0 0.10 1.33
2 —0.20 6 12 0 12 18 0 0.12 1.41
3 —0.23 18 48 0 66 60 0 0.18 1.53
4 —0.24 60 198 0 210 276 24 0.22 1.59
5 —0.24 228 774 24 924 930 192 0.24 1.64
6 —0.25 906 3108 84 3642 3732 816 0. 26 1.67
7 —0.25 3570 12 402 414 14 712 14 586 3 468 0.27 1.69
8 —0.25 14 208 49 694 1636 58 686 58 032 14 352 0.28 1.71
9 —0.25 56 754 198 816 6576 234 510 231 552 58 224 0. 29 1.72
10 —0.25 226 920 795 198 26 460 937 980 924 246 234 924 0. 29 1.72
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Fig. 5 Convergence Trend of Grid Length Distortions
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Fig. 6 Spatial Distribution of Different Length Distortion Grids
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Tab. 3 Statistics of Max and Min Angle Distortions of Grids
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Tab. 4 Statistics of Grid Angle Distortions
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Distortion Analysis of Approximate Equal-area Grids
Based on Octahedron

SUN Wenbin' ZHOU Changjiang'

1 School of Geo-science and Surveying, China University of Mining &. Technology(Beijing) , Beijing 100083, China

Abstract: In this article, a method for constructing an approximate equal area grid based on the octa-
hedron and Snyder projection is introduced. An octahedron that has equal surface area to a sphere is
built; each face of this octahedron is considered as initial subdivision surface. Then, each initial sur-
face is subdivided into hierarchical triangles using a quaternary triangular subdivision scheme, which
are projected onto the surface of sphere using Snyder projection. The arc projecting polyhedron trian-
gles onto the spherical surface is modified by using great circle line instead of Snyder projection arc. A
new approximate equal area global discrete grid system is constructed. Based on the analysis of differ-
ence between the great circle arc and Snyder projection arc, the values of area, edge length, and angle
of different subdivision level grids are calculated according to corresponding spherical calculation equa-
tion. Based the calculation results, different levels of approximately equidistant grid areas, lengths,
angles, and spatial distributions of the deformation are analyzed. Results indicate that with increasing
osubdivision levels, 1) the difference in grid areas is very little; area errors of 99. 8% of the grids are
between -10% and 10%. The girds with heavy area distortion are near the lines between the middle
point and three vertexes of octahedron surface, when subdivision level is equal to 10; 2) the ratio in-
crements of the maximum and minimum values of grid areas and edge length show a trend toward con-
vergence, converging to 1. 73 and 3. 03 respectively.

Key words: octahedron; geometry distortion analysis; quaternary triangular subdivision;approximate

equal-area grid; snyder projection;hierarchical subdivision; convergence trend of geometry distortion
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