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High Accuracy Surface Modeling and Spatial Real-time Simulation
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Abstract HASMS is developed in the context that the current generation of geographical information system (GIS) is
difficult to realize real-time simulation. HASMS is developed on the basis of QR decomposition and the spatial real-time
simulation is realized by dynamically adding information points and reducing information points. The QR dccumposilioni
method is used to transform the matrix of HASM4 into two algebra equations including two coefficient matrixes that are
respectively one upper triangular matrix end one lower triangular matrix, Numerical iests show that the spatial real-time
simulation by dynamically adding information points only needs to conduct the matrix decomposition to the matrix formed by

adding information points. The spatial real-time simulation by dynemically reducing information points only needs to
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calculate sub-matrix of the matrix before reducing information points.
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Tab.1 Comparing HASMS simulation errors with HASM4 ones
FEy vl i FH R
HAER N FHE AW et
HASM4 HASMS HASM4 HASMS
13 1.0286 %107 1.0284 x10 "2 1.2563 x 1072 1.2561 x10 "2
289 63 5.0121 x10"? 5,0104 x10* 1.5686 x10? 1.5685%10°°
85 1.9443 x 102 1.9439 x10°° 2.3456 x10°* 2.3454 x10 2
6235 135 1.3123 x107? 1.3120 x10* 1.6161 x107? 1.6103 %10
33 1.004 5 x 102 1.0045 x10 -2 2.3038 %1072 2.3038 %102
1089 123 1.9638 %1073 1.9635 x10"? 4.5056 x 1073 4.5948 x107?
56 34781 %1072 3.4781x10°? 6.2581 x107? 6.2581x10°°
1681 206 8.5491 x10* 8.5484 104 1.1954 x 1072 1.1954 x10°?
85 1.8402 %102 1.8402 % 10? 2.0685 x10°? 2.0678x10?
2401 285 5.1545x107* 51541 x10°* 5.8231 x10°* 5.8210x107*
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Tab.2 Comparing errors of adding-points simulation with ones of static simulation
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HEHA n B HELHD piif=tc%
40 6.0137 %102 6.0137 x10 2 6.1466 x 102 6.1466 x10°2
60 1.5818 x 102 1.3626 x10* 2.1702 x10 2 1.768 5 x 10 *
80 8.9216x107? 6.9709 x10* 1.4110 %102 1.0091x10"?
100 5.6787 x10°? 4.8971%10°? 1.1269 %102 7.9909 %10 -?
120 4.5913 x107? 3.7100x10"? 9.9899 x10~? 6.6693 %10 7%
140 3.4651x107? 2.6457x10°% 5.9393 x10°3 3.8167 x10 7
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Tab.3 Comparison of errors hetween reducing-points simulation and static simulation
EaoEb FHHRE
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HERH W R HEEM g4
140 3.3346 x 10 ~* 3.33461 x 103 5.0228 x107? 5.0228 x107?
120 3.9670x107? 3.35836 x 1077 5.6798x10°? 5.0901 %1077
100 5.0820x10"? 3.41017 x10* 6.5357x10°3 5.1653 %1077
80 7.7781 x107? 3.49499 x 101 7.4827 x10? 5.1186 %1077
60 L4115%x1072 3.55371 xi0 1.6187x1072 53152 x10°?
40 6.0137x10°? 4,01424 x 107 6.1466x10°? 54637 %107
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