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Abstract

In response to the problem that the IGGIII robust estimation method cannot effectively handle rough
fuzzy boundaries by segmenting and weighting based on whether the residual size meets the set
threshold, a modified IGGIII robust estimation method (MF-IGGIII) is proposed, which utilizes the
membership function of the fuzzy subset of standardized residuals belonging to rough errors. Spe-
cifically, the membership function of the fuzzy set that is most heavily contaminated by rough errors
in the standardized residuals is first determined through fuzzy statistics, and then an equivalent
weight function is constructed based on the calculated membership function values and subjected
to a weight selection iteration process. Verify the method proposed in this paper through an actual
angle measurement network adjustment example, which simulates four, five, and six different num-
bers of gross errors in the angle observation values, and then performs adjustment processing sep-
arately. The analysis results of the case study show that under the same conditions, even when the
number of gross errors increased to one-third of the total number of observations, good results
were still obtained, with more stable robustness and more reliable results.
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Figure 1. Reference [11] Angle measurement network
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Figure 2. Membership curve of normal standardized re-
siduals
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Table 1. Parameter estimation results
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