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Introduction

The main objective of The EEI (EGNOS EUPOS Integration) project was to
iIncrease the efficiency and range of application of the EGNOS system, through
integration with EUPOS (European Position Determination System).

The project has assumed the improvement of ionospheric corrections in EGNOS
system for Eastern Poland.

The network of the Ranging and Integrity Monitoring Station (RIMS) does not

provide coverage of the correction of the same quality for the entire area of Europe.

The WRS RIMS site located in Space Research Centre in Warsaw is the most
easternmost station in the area of central Europe. This causes that the quality of EGH

corrections in Eastern Poland is lower.
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GNSS jpositionwwith IEGNOSccorrection

Considering the station located in Space Research Centre in proximity of RIMS WRS
carrying out the permanent measurement and computes the position in 1 second inte
using the EGNOS correction.

The analysis of its coordinates obtained during measurements shows the permanent
in horizontal and vertical position as well.
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SBAS ionospheficcorrections

In Satellitebased augmentation systems (SBAS), such as EGNOS the ionospheric
information is transmitted in two messages. The lonospheric Grid Point Mask and
lonospheric Delays (respectively messages 18 and 26).
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lonospheric corrections computationy,

For the project purpose, as a source of GNSS observation for ionospheric corrections comy
the permanent stations of ASEJPOS system were used.

The ASGEUPOS system is Polish part of EUPOS system. It consist of about 100 permaner
or GPS/GLONASS stations. For corrections computation only few selected station of that s
were used . The stations was chosen in locations guarantee a best coverage of IGP mask
corresponding to eastern Poland, and gives average of 60 TEC values per measurement.
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lonospheric corrections computation,,

The selected permanent stations deliver the GPS data for computation(ofdrew r o v e d
EGNOS ionospheric correction. The vertical TEC values calculated for each station, for eac
observed satellite, generate the field of vertical TEC (VT#&D)es
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The VTEC valuesvere interpolatedor definedfor SBASgrid pointsusing procedure, which
puts the same value on the point of known value and computes the new value for the point o

no value. That new value is interpolating in proportion to the square of the distance between
the points of known value6.r om resul ted VTEC values the
EGNOS correctionwere calculated.



VTEC computation

For comparative analysis, the EGNOS ionospheric corrections were computed for the :
| PP as the ai mprovedOo corrections.

It was prepared in the same way as for the user (in receiver) to interpolate from the
broadcast IGP delays to that at his computed IPP locations.

For given four nodes of a cell of the IGP grid surround the user's IPP to a satellite, the
interpolates from those nodes to his pierce point. In this work the some restrictions wa:
applied- only the 4 point bilinear interpolation was allowed for exclude the IGP

sub mask with GI VEI "donot use" val ue.
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lonosphere :analysis

For each measurement of the IPP vertical TEC the corresponding value of EGNOS TE
was calculated

Median differences DTEG TEC (GNSE&)EC (EGNOSXpressed in TECU:
all IPR 1.8485
IPP with longitude >212.1243
IPP with longitude <=211.5794



lonosphere :aanalysis
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Hourly values of median for DTEC = TEC (GNSS)EC (EGNOS )

96.9% of results is for DTEC median as positive value
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lonosphere :aanalysis

DTEC distribution [TECU]
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ALGORYTHM OF SISNET MESSAGE MOD YFICATION\




New ionesphericcorrectionitestgplaces




