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Abstract To improve the accuracy of GPS height transformation from geodetic height to normal height, the
moving surface fitting algorithm is presented to fit every sub-region. The point whose normal height is unknown is
selected as the circle center. Given the original value of the region semi-diameter, a conicoid is fitted by use of the
known points in the region. For the ill-posed equations appeared during the surface fitting, ridge estimation algo-
rithm is used to improve the accuracy of parameter estimation. Some numerical experiments show the feasibility and
higher accuracy of moving surface fitting algorithm by compared with other methods.
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Tab.1 Coordinates of points and height anomaly{ unit:m)

RS x y £

8 3 566 375 499179.74  21.034 4
23 3566 854.849 498 567.506  21.0076
10 3566 324.251 498 659.474  21.0172
5 3563 826.318  499348.917  21.056

7 3564312.203 500321.498 21.0856
11 3564 001.762 500 035.27  21.0789
22 3567 961.396 498 691.018  20.997 8
26 3567 524.909  500219.017  21.0516
4 3565 549.066 498 813.558  21.028 5
28 3568016.26  499235.369 21.013 8
2 3565858.08 499 248 21.043 2
3 3564 029.502 499613.378  21.0654
6 3566 091.401 499 632.434  21.0554
9 3564 827.161  500392.773  21.0826
21 3566 814.669 499 080.199  21.0273
1 3564 231.786  499937.723  21.074

20 3 567 660.247 499 189.334 _ 21.017
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Fig. 1  Spatial distribution of known and unknown points
(fot case 1)
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Fig. 2 Spatial distribution of known and unknown points
(for case 2)
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Tab.2 Estimated values and errors of height( for case 1)

RS 2 3 6 9 21 1 20
HIA(m) 21.0432 21.065 4 21.055 4 21.082 6 21.0273 21.074 0 21.017
fhit{E(m) 21.0433 21.064 9 21.0521 21.084 6 21.026 1 21.0750 21.018 0
=% (mm) 0.054 9 -0.5313 -3.3310 2.04750 -1.1649 1.030 4 1.0322
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Tab.3 Weighted matrix between the unknown points and known points

1 3 5 7 9 11 13
2 0.294 4 0.2100 1.247 8 1.688 8 2.2843 2.918 8 4.3627
4 1.009 8 0.505 7 0.5423 0.97317 1.570 2 2.2278 3.647 4
6 1.6852 1.1820 0.1755 0.2975 0.905 5 1.6155 2.971 4
8 2.3819 1.878 6 0.850 4 0.399 3 0.262 6 1.044 7 2.2748
10 2.163 6 1.680 9 0.9273 0.671 8 0.7142 1.068 5 2.6837
12 3.988 2 3.483 9 2.473 17 2.017 4 1.409 9 0.947 8 0.749 1
4 WEGHEARHRZE(HNH2)
Tab.4 Estimation values and errors of height( for case 2)
RS 2 4 8 10 12
E3HE(m) 9.906 0 9.8570 9.8120 9.773 0 9.756 0 9.640 0
fhiHE (m) 9.900 7 9.8537 9.8179 9.766 6 9.761 2 9.633 5
%% (mm) -5.340 3 -3.3323 5.9174 -6.447 4 5.2453 -6.514 0
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