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Introduction 



 The Multi-GNSS Experiment (MGEX) has been set-up by the IGS to track, collate and analyze all 

available GNSS signals. This includes signals from the BeiDou, Galileo, QZSS, and NAVIC systems, 

as well as from modernized GPS and GLONASS satellites and any space-based augmentation system 

(SBAS) of interest.  

 

 Analysis centers characterize new satellites and signals, compare equipment performance and further 

develop processing software capable of handling multiple GNSS observation data. The IGS product 

portfolio will continuously be extended to cover precise ephemeris data and bias information for all 

constellations. 
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The availability of three-way decoded signals makes it possible to take a new approach to 

determine the ambiguities within the relative GNSS differential positioning by means of 

observations on the carrier phase and at the same time offers considerable accuracy in 

determining the delay caused by the ionosphere. 
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Precise Modelling Terms for multi-GNSS PPP 

The Precise Point Positioning uses code and carrier phase measurements in the ionosphere-free combination 

in order to remove the ionospheric refraction and the DCBs (Differential Code Biases). Therefore the dual-

frequency receivers can eliminate this effect through a linear combination of code or carrier measurements.  

Code and carrier measurements in the ionosphere-free combination are modelled as follows: 



Study: Analysing multi-

GNSS performance in 

urban areas 
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Results obtained from 

static multi-GNSS PPP 

processing and the 

corresponding standard 

deviations using precise 

ephemeris at the 

Topgeocart GNSS station 

 Processing model characteristics 

millimetre order 
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It is shown an offset between calculations 

that include/exclude the Glonass system -

>Glonass inter-frequency bias (IFB) code 

measurements. 

 

After analysing the standard deviations 

values corresponding X, Y and Z axes, it is 

observed that those corresponding to 

Multi-Gnss technology with four satellite 

systems have the lowest values, followed 

by the GPS + Glonass + Galileo system.   

 

On all ECEF axes, it is noticed that the 

GPS system offers the highest standard 

deviations values, reaching the centimetre 

order. 



Analysing DOP –MULTI-GNSS- and SNR at the Topgeocart station 
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SNR L1:  

(30dbHz, 50 dbHz) 



SNR L2:  

(30dbHz, 50 dbHz) 



SNR L5:  

(30 dbHz, 50 dbHz) 



On the L1 band, the SNR values 

are in the range: (25 dBHz, 45 

dBHz) at elevation cut-off angles 

of (10°, 30°).  

 

SNR indicator reaches values up to 

50 dBHz corresponding to a 

maximum signal power at elevation 

cut-off angles greater than 30°. 

In the following, a signal/noise ratio analysis is performed considering the multipath effect according to the cut-off 

elevation angle:   
 



On the L2 carrier, at elevation 

cut-off angles of (10°, 30°), the 

SNR has values in the range (10 

dBHz, 40 dBHz), and at elevation 

cut-off angles greater than 30°, 

the SNR indicator reaches 

values up to 50 dBHz 

corresponding to a maximum 

signal power. 



SNR/MP L5 

SNR values are in the 

range: (30 dBHz, 50 dBHz) 

at elevation cut-off angles 

of (10°, 30°).  

SNR indicator reaches 

values up to 50 dBHz 

corresponding to a 

maximum signal power 

at elevation cut-off 

angles greater than 30°. 



In the figure below, it is shown that the G06 GPS satellite generates the largest multipath 

error so it can be removed from the analysis. 



 

 Analyzing the  precise point positioning results at the permanent stations, we can 

see an improvement at a millimetre level by using a Multi-GNSS system, while the 

signals interoperability provides a viable signal quality. 

 

 The PDOP factor reaches a value approximately equal to 2 at a minimum number 

of 14 observed satellites, unlike if  23 satellites are observed, and PDOP is less than 

2. When using a single GNSS system (GPS) in the analysis, DOP components are 

unsatisfactory than the previous case where a multi-GNSS system is used, PDOP 

reaching a value of 5 when 5 GPS satellites are observed.  



 When analysing the standard deviations values corresponding X, Y and Z axes, it is observed 

that those corresponding to Multi-GNSS technology with four satellite systems have the lowest 

values, followed by the GPS + Glonass + Galileo system. 

 

 Multi-GNSS Precise Point Positioning is a viable method on the Romanian territory in the 

context of positioning in difficult environments obstructed by vegetation or buildings and in 

mountain areas. In this context, using multiple data from multiple satellite systems, multi-GNSS 

technology is applicable to road navigation in areas where single-GNSS technology does not 

provide a positioning solution. 

 

 The availability of three-frequency decoded signals makes it possible to take a new approach in 

determining ambiguities within the relative GNSS differential positioning with observations on 

the carrier phase and at the same time provides considerable accuracy in determining the delay 

caused by the ionosphere.  

 

 Increasing the number of satellites not only improves accuracy in satellite positioning 

applications, but also provides an increased number of satellite signals for spatial meteorological 

applications, which implies recording the signal in the neutral atmosphere and the ionosphere. 

 



Thank you for your attention! 


