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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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1.	 Introduction

Volatile organic compounds (VOCs) significantly influence the quality of the air 
in the ground layer of the atmosphere and play a major role in forming the climate. 
They are the main precursors of the tropospheric ozone as well as a source of sec-
ondary organic aerosols in the atmosphere.

VOCs get into the atmosphere both from anthropogenic and biogenic sources. 
Anthropogenic fraction of VOCs is associated with human industrial activities includ-
ing fuel extraction and combustion processes, the refining of crude oil, metallurgy, the 
organic chemical industry, the production and application of solvents, the food in-
dustry, agriculture and solid waste disposal, as well as road, air and sea transport [1].

There are three main groups of anthropogenic VOCs, i.e. non-methane vola-
tile organic compounds (NMVOCs), oxygenated volatile organic compounds and 
halogenated hydrocarbons (e.g.  chlorofluorocarbons [CFCs], hydrofluorocarbons 
[HFCs]). The biosphere significantly contributes to the VOC content in the atmo-
sphere. Living organisms inhabiting the globe through various biological processes, 
conditioned by a  very complex system of interactions can bring a wide range of 
chemicals into the atmosphere, including volatile organic compounds, hereinafter 
referred to as BVOCs (biogenic volatile organic compounds). These compounds are 
emitted into the atmosphere from the surface of the Earth, including plants, soil and 
oceans [2–4].  They are mainly formed in the vegetative processes of some living 
organisms [3].  The dominant source of BVOC emission is land vegetation (trees, 
shrubs, grasses, ferns and mosses), as well as synantropogenic vegetation (crops, 
urban vegetation). This vegetation, through the process of photosynthesis, absorbs 
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