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decrement has been calculated by multiplying the coefficient β and the period of 
damped vibrations. An independent calculation method based on the Hilbert trans-
form presented in [2] gives very similar results.

5.	 Summary

Conducting research of bridge structures under a test load is an experiment that 
allows for a practical verification of the adopted calculation model. Although these 
tests involve a large engagement, they allow to gain important, practically verified, 
knowledge about the structure. As it appears from the analysis of the data obtained 
using ground-based interferometric radar, the response of a structure to excitations, 
depending on their type, is very different. The largest recorded differences between 
the mathematical model assumed a priori and the measurement results can be no-
ticed within the first three modes of vibration. Only about 23% of the recorded time 
series from the rich set of measurement information provides a possibility to detect 
frequencies.  The efficiency of recording time series that allows us to determine the 
logarithmic damping decrement is even lower.
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A Review of Robust Estimation Methods 
Applied in Surveying

1. Introduction

Despite the continuous improvement of survey methods and advances made 
in survey equipment technology, the elimination of outliers still remains an issue 
today. When performing an adjustment one often assumes a very simple probability 
distribution of errors, such as a normal distribution. In classical statistics the correct-
ness of the results relies on the assumption, that the chosen errors distribution mod-
el is strictly true. This is, in fact, often not the case, as the large errors occur consider-
ably more often than the normal distribution would suggest. Even the high-quality 
samples analysed in astronomical research, containing several thousands of mea-
surements each, do not follow the normal probability distribution. Deviations from 
the model may occur due to e.g. blunders in measuring, incorrect point numbering, 
errors made during data copying etc. [12].

Although there exists a wide range of literature concerned with gross errors 
detection and elimination, this surveying problem is still being discussed. There are 
many so-called methods robust against the in uence of gross errors, which can gen-
erally be divided into two groups.

The  rst group includes methods based on the criteria of so-called robust esti-
mation. These methods minimise the in uence of the outlying observations on the 
 nal result of the computations by modifying of the observation weights.

The second of them consists of methods where results, obtained by the least 
squares adjustment are analysed with the use of statistical tests. In these methods an 
identi ed outlier is removed from the dataset. If multiple outliers occur, the iterative 
process of least squares adjustment is conducted and followed by tests. The observa-
tions suspected of gross errors are discarded from the dataset [1]. A few commonly 
used methods of these groups are presented below.
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