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High Accuracy Surface Modelling: HASM4
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Abstract The iterative simulation equation set of high accuracy surface modeling, HASM3, is upgraded into HASM4 on
the basis of numerical tests repeatedly in order to give a solution to the computing time problem of HASM3. The
experimental results show that HASM4 has greatly shortened the computing time comparing with HASM3. With increase of
total number of grid-cells in the computational domain, the computing time of HASM4 becomes shorter and shorter, which
can be formulated by a function of negative power exponent. In the meanwhile, iteration times of HASM4 for reaching its
convergence rectilinearly decrease with increase of total number of grid-cells in the computational domain, comparing with

the ones of HASM3. HASM4 has not only shortened computing time, but also enhanced simulation accuracy, comparing
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with HASM3.
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Tab.1 Comparison of iteration steps and accuracies when HASM4 and HASM3 simulations reach convergence
- X CPU i+ F I (s) HARRE Rt A
iR B R HE ] B
HASM3 HASM4 HASM3 HASM4 HASM3 HASM4
717 2 2.719 0. 406 20 26 1.377 89e-2 1.56257e-2
X
4 6.641 0.172 92 50 6.894 25e-2 8.00523e-2
2 29.313 0.703 34 38 4.119 58e-3 3.51347e-3
25 x25
4 66.063 1.079 80 97 3.35536e-2 3.533 62e-2
3 %3 2 176.172 1.203 36 37 1.344 53e-3 1.264 19e-3
33 X33
4 476.421 2.531 101 116 1.61908e-2 1.57507e-2
Al x 2 718.078 2.563 37 38 6.690 19e-4 6.319 88e-4
X
4 2102.25 5.422 113 122 7.683 80e-3 6.904 68e-3
2 2382.31 5.422 40 39 3.921 66e-4 3.77042e-4
49 x 49
4 8981.67 12.672 157 155 4.084 84e-3 3.60342e-3
57 %57 2 5938.63 8.859 38 39 2.554 88e-4 2.48538e-4
d/ XD
4 23109.1 20.656 157 156 2.20891e-3 2.08056e-3
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Tab.2 Comparison of CPU time and simulation accuracy of HASM4 and HASM3 at their 30th iteration step
) CPU B fil (s) R A
IRCE LN TSY A ] B
HASM3 HASM4 HASM3 HASM4 HASM3 HASM4
" 2 2.297 0.406 4.571 08e-3- 4.79113e-3 1.37787e-2 1.56248e-2
4 1.985 0. 140 2.53355e-2 3.499 70e-2 6.958 56e-2 8.01061e-2
25 2 25.343 0.422 1,296 22¢-3 9.490 76e4 4.12122e-3 3.51477e-3
) 4 24.469 0.328 1.26203e-2 1.068 02e-2 3.77545e2 3.68539¢-2
3 2 146.969 0.984 3.63253e-4 3.345 16e-4 1.34447¢-3 1.263 88e-3
) 4 140. 141 0.703 5.38679e-3 4.67691e-3 1.736 67e-2 1.607 94e-2
" 2 579.047 2.094 1.85264e-4 1.67081e-4 6.691 40e-4 6.32192e-4
4 554.953 1.375 2.520 50e-3 2.118 15e-3 8.089 60e-3 7.241 11e3
49 2 1781.56 4.063 1.041 82e4 9.953 74e-5 3.92213e-4 3.770 T4e-4
4 1711.14 2.563 1.699 05e-3 1.26549e-3 5.11036e-3 4.25577e-3
57 2 4594.94 6.906 6.795 40e-5 6.547 22e-5 2.55544e-4 2.486 00e-4
’ 4 4410.45 4.000 7.62277e-4 6.34539¢-4 2.467 39e-3 2.24726e-3
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for different sampling distances
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