DOI: 10.29302/Pangeea 18.18

PREREQUISITES FOR ENSURING THE CONFIDENCE LEVEL
IN GNSS OBSERVATIONS
Assoc.prof.dr. TUDOR BORŞAN, Prof.dr. LEVENTE DIMÉN
“1 Decembrie 1918” University of Alba Iulia, Romania
Ph(D) eng. IONUŢ MAICAN “Transilvania” University of Braşov, Romania
ABSTRACT: According to the regulations in force, each newly determined point should
have at least 3 independent position vectors. In this context, simulations can be made on the
one hand by highlighting and extracting locations at the maximum reception range of
distances from a permanent GPS station (80km), and on the other hand, in the context of
checking, creating, or developing some networks, the new points should be determined having
at least 3 independent vectors linked to the RNSGP (National Network of GPS Permanent
Stations - NNGPS) within 75% of the maximum reception distance (to increase the confidence
level of the measurements). Practically, based on these regulations, it should be checked
whether and to what extent the requirement is met at the level of the determined point as the
centroid of the researched area.
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Introduction
The topic addressed is related to the issue
of the satellite geodesy, being linked to the
establishment of ways that can provide
accuracy in obtaining higher precisions

through a rigorous planning and organizing
of GPS observations. In other words, a
correct informing that occurs at the right
time can lead to the expected result. It has
often been proved that improvisation, even if
it is a level of creativity, based on intuition,

Fig.1. RNSGP distribution using GIS technology
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it is dangerous in the engineering activity in
general, and in topo-geodesic works in
particular. Thus, a set of rules is required,
which, although it seems unimportant at the
beginning, it will prove to be useful both for
efficiency and especially for achieving the
expected result.
Scenario concerning the relationship
of the RNSGP with the expected
observations in the work area

For the first case a cartographic map will
be created with the spatial distribution of the
GNSS permanent stations in Romania using
the thematic layer LOCALITIES (fig. 1).
A new field, coded as STRING (text), is
added to the corresponding layer attribute
table, so that at the population database it
can be specified this aspect in the right of the
locality where GPS permanent stations are
located. After validating the localities which
present this attribute, the database is queried
using the „ROMPOS” LIKE „DA”
expression, followed by the export of entities
in a new layer called RNSGP (contains 71
records of localities that possess GPS
stations, fig. 2).

127

The vicinity is established between point
entities in the LOCALITIES layer and the
RNSGP layer that has been reduced to a
single record based on the database query.
Based on the analysis it can be observed that
752 locations can make use of differential
corrections from SPGPS Alba over the
maximum distance of 80km (fig. 3).
Prerequisites for determining a
sufficient number of vectors in the
case of gnss networks
For the second case, which should
provide the confidence level of the
measurements within some networks
(ensuring at least 3 position vectors for each
point determined when using the universal
RINEX format for determining the
coordinates of the new points by
postprocessing, after the measurements are
executed in a static manner according to the
regulations in force), the layer that composes
the ATUs (Administrative Territorial Units)
in our country will be integrated, and we will
stop on BUCIUM – the territory under
research. We will submit the query database
in order to reduce it to a single registration,

Fig. 2. Displaying the Alba permanent station in the context of establishing new
proximity indicators
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Fig. 3. Determining the 752 locations based on the maximum distance threshold

specifying the above ATU.
Next, we will calculate the centroid
coordinates as the average of the coordinate
values of the polygonal break points, as a

representation structure for the ATU
Bucium, and these calculated values will be
the basis for generating the new point vector
layer.

Fig. 4 Displaying ATUs in Romania and identifying ATU Bucium
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In order to verify the fulfilment of the
requirement for obtaining at least 3
independent vectors within 75% of the
maximum reception distance (i.e. 60km)
between the considered point (centroid) and
the permanent GPS stations, a new analysis
is carried out based on the toolsets Analysis
Tools, Proximity subset, Point Distance
function. Basically, this required distance is
justified by the fact that on the one hand it
strengthens precision, and on the other hand,
wherever the measurements are located
within ATU Bucium, differential corrections
could be received without exceeding the
maximum distance threshold (fig. 5).
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In order to find out the name of the
permanent GPS stations that may have
emission quality in the context of the
relationship with the selected point, a table
link will be created by setting the spatial
layer reference (RNSGP). In other words, the
attribute table corresponding to the RNSGP
layer will be linked to the table resulting
from applying the Point Distance function on
the primary keys (fig. 6).
In order to simplify the table
corresponding to the RNSGP layer, the
database will be queried by cancelling
permanent stations that do not show values
at the calculated field level, DISTANCE, the

Fig. 5. Applying the Point Distance function and determining the resulting distances

Fig. 6 Linking the resulting table to the RNSGP layer table
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syntax being presented as „bucium1_
Features_PointDistan. DISTANCE” IS NOT
„NULL”. In this way we have verified that
the requirement is fulfilled, highlighting the
optimum emission parameters of the
Câmpeni, Alba Iulia and Deva permanent
stations in relation to the point from Bucium
area (fig. 7).

determined point when using the RINEX
universal format for determining the
coordinates of the new points by
postprocessing, after the measurements are
executed in a static manner according to the
regulations in force) and last but not least the
non-existence or the partial existence of the
GSM signal for the transmission of

Fig. 7. Distribution of stations and generation of at least 3 independent vectors

Conclusions
In the present paper we have customized
the planning of satellite observations
according to several criteria, namely the use
of proximity factor on the basis of GPS RTK
measurements (proximity of the receivers in
relation to permanent GPS stations, which
can ensure the diffusion of differential
corrections in real time), the confidence level
of the measurements within some networks
(ensuring at least 3 position vectors for each

differential corrections (in which case we can
make use of the radio transmission of
corrections using the relative positioning
method). All these analyses that can
optimize the planning and organization of
works with GPS instruments have been
carried out in the GIS environment, an
environment that targets all the equipment,
programs, methods and norms, with the aim
of capturing, storing, checking, integration,
analysis and visualization of geographic
data.
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