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Scattered Data Smoothing Surface Interpolation over a Sphere
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Abstract: A method of constructing a continuity function defined over the sphere based upon the spherical geo-
desic inverse distance is presented , which can also be used to solve the scattered data surface interpolation on the
surface topologically equivalent to a sphere.
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Tab.1 Scattered interpolating datas on the sphere

x ¥ z F, F, F,
-0.8 0.11 0.589 8 0.3842 -0.0438 0.0806
-0.7 0.15 0.698 2 0.473 8 -0.0619 0.007 75
-0.65 0.21 0.7303 0.5419 -0.0842 0.0740
-0.6 0.25 0.7599 0.596 8 -0.0962 0.0745
-0.52 0.7 0.4895 0.669 7 -0.156 5 0.2092
-0.5 0.6 0.624 5 0.716 3 -0.1583 0.1535
-0.48 0.65 0.5892 0.7245 -0.1553 0.1785
-0.4 0.43 0.809 4 0.7879 -0.1175 0.1003
0.35 0.25 0.902 8 0.776 9 —-0.066 6 0.0909
-0.2 0.34 0.9189 0.8826 -0.0527 0.1069
-0.1 0.9 0.4243 0.8662 -0.0322 0.367 8
0.15 0.8 0.5809 0.9039 -0.058 8 0.2818
0.18 0.6 0.779 5 1.0463 0.0711 0.2177

0.2 0.3 0.9327 1.005 1 0.0472 0.1740
0.25 0.34 0.906 6 1.024 4 0.0650 0.1843
0.28 0.4 0.8727 1.0418 0.0824 0.1937
0.31 0.45 0.8375 1.0533 0.098 6 0.2065
0.34 0.65 0.679 6 1.0581 0.126 8 0.2718
0.42 0.72 0.5524 1.0349 0.1411 0.3267
0.5 0.6 0.5487 1.0341 0.1553 0.3231
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Tab.2 Maximum errors among the test functions and the corrspoding interpolation functions on the testing datas

N F, F, F;
10 MR 0.003 73 0.001 82 0.006 30
15 R 0.005 24 0.003 62 0.000 81
30 N A 0.001 36 0.004 95 0.000 14
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Fig.3 The EMS image of the magnetic tape using Fig.4 The EMS image of the magnetic tape using
PU binder without —SO3Na groups.Surtace PU binder with —SO3Na groups.Surtace
analysis ( magnification:200 ) analysis ( magnification:200 )
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