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Fig.1 Perspective of EARP

(a)is the axis case, which O overlaps O', and the three arcs and feature arc MPN are all great circles;

(b)is the parallel case, arc BO'M can be either a great circle or a small circle
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Table 1 The Orientation of the spherical icosahedron
Ti5 0 T8 1 T 5 2 Tl A
s
g g se /e Hgse ZRE/e HhJgse 7B/ HhJg /e
0 0.0 90.0 0.0 26.565 72.0 26.565 36.0 52.623
1 0.0 90.0 72.0 26.565 144.0 26.565 108.0 52.623
2 0.0 90.0 144.0 26.565 216.0 26.565 180.0 52.623
3 0.0 90.0 216.0 26.565 288.0 26.565 -108.0 52.623
4 0.0 90.0 288.0 26.565 0.0 26.565 -36.0 52.623
5 36.0 -26.565 0.0 26.565 72.0 26.565 36.0 10.812
6 108.0 -26.565 72.0 26.565 144.0 26.565 108.0 10.812
7 180.0 -26.565 144.0 26.565 216.0 26.565 180.0 10.812
8 252.0 -26.565 216.0 26.565 288.0 26.565 -108.0 10.812
9 324.0 -26.565 288.0 26.565 0.0 26.565 -36.0 10.812
10 72.0 26.565 36.0 -26.565 108.0 -26.565 72.0 -10.812
11 144.0 26.565 108.0 -26.565 180.0 -26.565 144.0 -10.812
12 216.0 26.565 180.0 -26.565 252.0 -26.565 -144.0 -10.812
13 288.0 26.565 252.0 -26.565 324.0 -26.565 -72.0 -10.812
14 0.0 26.565 324.0 -26.565 36.0 -26.565 0.0 -10.812
15 0.0 -90.0 36.0 -26.565 108.0 -26.565 72.0 -52.623
16 0.0 -90.0 108.0 -26.565 180.0 -26.565 144.0 -52.623
17 0.0 -90.0 180.0 -26.565 2520 -26.565 -144.0 -52.623
18 0.0 -90.0 252.0 -26.565 324.0 -26.565 -72.0 -52.623
19 0.0 -90.0 324.0 -26.565 36.0 -26.565 0.0 -52.623
sin -y
sin (n —yn) + sin (yn)
sin ( LEOG
P, =E+(F-E) (LEOC) (7)
' sin ( LEOF — L EOG) + sin ( LEOG)
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Fig.2 Icosahedronal EARP projection
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Fig.3 EARPIH viewed orthographically at three depths
(a)n=0;(b)n=2;(c)n=4
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Table 2 Resolutions of EARPIH

4 R TR ECH BRCFEL 1B B AR/ m? K HEFE/m 1 BE 53 B/ rad
1 8.0 x 10 2 6.39009867 x 10" 4.00750 x10° 6.2831853 x 10 '
2 3.20 x 10? 4 1.59752467 x 10" 2.00375 x10° 3.1415927 x 10 !
3 1.280 x 10° 6 3.9938117 x 10" 1.00188 x10° 1.5707963 x 10 '
4 5.120 x10° 8 9.984529 x 10" 5.0094 x10° 7.853982 x 10 72
5 2.0480 x 10* 10 2.496132 x 10" 2.5047 x10° 3.926991 x 10 2
6 8.1920 x 10* 12 6.24033 x10° 1.2523 x10° 1.963495 x 10 ~*
7 3.27680 x 10° 14 1.56008 x 10’ 6.262 x10* 9.81748 x 10 ~*
8 1.310720 x 10° 16 3.9002 x10° 3.131 x10* 4.90874 x 10 3
9 5.242880 x 10° 18 9.751 x10’ 1.565 x10* 2.45437 x 10 ~*
10 2.0971520 x 107 20 2.438 x107 7.83 x10° 1.22718 x 10 ~*
11 8.3886080 x 107 22 6.09 x10° 3.91 x10° 6.1359 x 10 ~*
12 3.35544320 x 10° 24 1.52 x10° 1.96 x10° 3.068 x10 °*
13 1.342177280 x 10° 26 3.8087956 x10° 9.7839 x10% 1.534 x10°*
14 5.368709120 x 10° 28 9.521989 x10* 4.8920 x10* 7.6699 x 10 3
15 2. 1474836480 x 10" 30 2.380497 x10* 2.4460 x10? 3.835x10°°
16 8.5899345920 x 10" 32 5.95124 x10° 1.2230 x10? 1.9175 x 10 =°
17 3.43597 x 10" 34 1.48781 x10° 6.115 x10 9.5874 x 10 °°
18 1.37439 x 10'? 36 3.7195 x10? 3.057 x 10 4.7937 x10 ¢
19 5.49756 x 10'? 38 9.299 x10 1.529 x10 2.3968 x 10 ~°
20 2.19902 x 10" 40 2.325 x10 7.64 1.1984 x10°°
21 8.79609 x 10" 42 5.81 3.82 5.9921 x 107
22 3.51844 x 10" 44 1.45 1.91 2.9961 x 107
23 1.40737 x 10" 46 3.63235 x 107! 9.555 x10 ! 1.498 x 107
24 5.6295 x 10" 48 9.0809 x10 2 4.777 x 10! 7.4901 x10 %
25 2.2518 x10' 50 2.2702 x10 72 2.389 x10°! 3.7451 x10°8
26 9.0072 x10'® 52 5.676 x10°? 1.194 x10°" 1.8725 x10°*
27 3.60288 x 10" 54 1.419 x10°° 5.97 x10 72 9.3627 x10°°
28 1.44115 x10" 56 3.55 x10°* 2.99 x 1072 4.6813 x107°
29 5.76461 x 10" 58 8.9 x107° 1.49 x1072 2.3407 x107°
30 2.30584 x 10" 60 2.2 x107° 7.5 x1073 1.1703 x10°°
31 9.22337 x 10" 62 6 x10°° 3.7 x1073 5.8517 x10°'°
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Fig.4 Graphs of the statistics of four models
(a) Even chord; (b) Maximum chord / minimum chord; (c¢) Maximum of ( maximum chord / minimum chord) ;
(d) STDEV of (chord / even chord) ; (e) Maximum compactness / minimum compactness; () Normalized even compactness;
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(i) Even area;(j) STDEV of (area / even area)
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Some essential questions in remote sensing

science and technology
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Abstract: Fast transferring between geodetic coordinates and sphere triangle facets is of the same importance as properties of equal

area and shape for global grid using for spatial information. Based on the spherical icosahedron case of Equal Angle Ratio Projections
(EARP), a new Spherical Triangle regional Quadtree ( EARPIH) is constructed. There are two ways to build up the partition
model: one is to evenly discompose the triangle projection plane and the other is to discompose the sphere directly. The coordinate
transformation can deduce to locate a point into the evenly triangle network. The partition model is compared with several famous
models such as SQT, QTM and ISEA by the indices, including distribution of chords, compaction, and area.
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