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Robustness Analysis of Huber M Estimation in CPIII Elevation Network Adjustment
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(1. Hangzhou Geotechnical Engineering &Surveying Research Institute Co., Ltd., Hangzhou 310012, China)

Abstract: CPIII elevation network in high-speed railway is a precision leveling network. The result of leveling network can be obtained by the

least squares method. However, if there are some gross errors in the measurement data, the results will be affected seriously because the least

squares estimation does not have the ability to against gross errors. In this paper, we introduced Huber M estimation into the surveying adjust-

ment of CPIII elevation network to achieve the target that detecting and eliminating gross errors, and analyzed the influence of harmonic coeffi-

cient’s change on Huber method by assigning different values to harmonic coefficient.
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L0:153H21-153314 -0.308 14 38.71 25.83
L1:153313-153315 -0.901 89 65.47 15.27
1.2:153315-153316 -0.185 31 9.22 108.46
L3:153316-153314 0.911 01 65.47 15.27
14:153314-153313 0.176 34 9.22 108.46
1.5:153315-153317 -0.9105 65.44 15.28
L6:153317-153318 -0.197 04 9.22 108.46
L7:153318-153316 0.922 26 65.44 15.28
L.8:153317-153319 -0.850 4 65.44 15.28
1.9:153319-153320 -0.223 67 9.22 108.46
L10:153320-153318 0.877 63 65.44 15.28
L11:153319-153321 -0.966 95 65.41 15.29
L12:153321-153322 -0.169 94 9.22 108.46
L13:153322-153320 0.91343 65.41 15.29
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L1 0.00 0.00 0.00 0.00 -2.73 -4.47
L2 -0.19 -0.15 -0.15 -0.15 -2.15 -0.59
L3 0.50 0.50 050 050 -2.23 -4.47
L4 9.84 9.80 9.80 9.80 17.27 -0.63
L5 0.00 -0.05 -0.05 -0.05 -0.79 -0.31
L6 -038 -025 -025 -025 -0.78 0.00
L7 0.22 0.19 0.19  0.19 -0.55 -0.31
L8 0.00 -0.19 -0.19 -0.19 -0.38 -0.29
L9 0.00 -0.09 -0.09 -0.09 -0.24 -0.03
L10 0.22 0.63 063 063 044 -0.29
L11 0.00 -0.10 -0.10 -0.10 -0.15 -0.11
L12 0.00 -0.10  -0.10 -0.10 -0.15 -0.02
L13 0.21 0.32 032 032 027 -0.11
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153313 -0.12  -0.17 -0.17 -0.17  7.30 9.41
153314  0.01 0.01 0.01 0.01 0.01 0.01
153315 -0.08 -0.13 -0.13 -0.13  4.61 4.98
153316 -0.08 -0.08 -0.08 -0.08 2.65 4.39
153317 -0.23 -0.14 -0.14 -0.14 3.86 4.72
153318  0.09 -0.07 -0.07 -0.07 3.39 4.65
153319  0.12 -0.17  -0.17 -0.17  3.64 4.58
153320  0.17 -021 -021 -021 345 4.61
153321  0.19 -020 -020 -0.20 3.56 4.55
153322 0.25 -024 -024 -024 347 4.59
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153313 -0.12 -0.14 -0.12 7.11 7.11 7.11 9.40
153314 0.01 0.01 0.02 0.01 0.01 0.01 0.01
153315 -0.07 -0.08 -0.06 423 423 4.23 4.96
153316 -0.08 -0.08 -0.08 2.85 2.85 2385 4.40
153317 -0.03 -0.05 -0.04 272 272 272 4.42
153318 -0.13 -0.12 -0.12 435 435 435 4.94
153319 -0.50 -0.53 -0.55 9.62 9.62 9.62 9.87
153320 -045 -0.41 -047 728 728 7.28 9.32
153321 -043 -051 -0.53 882 882 882 9.57
153322 -0.38 045 -0.53 8.01 8.01 8.0l 9.57
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